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No. C. — 13, dafrd Comp Cawnporc, ilic B-Hli Pcbi'iiaiy 1907. 

P’rom — F. G. Sly, 33sq., I.C.S., Offg. InspocLor Qpnornl oE Agvionlfinvo in India, 

To — The Seerciaiy to the Govonunont of India, 

Dnr^uTjrENT or Rkvenhe ajjd AonicuLmiiE. 

I HAYC the honour to submit Lho Proeocdings of the IVIooting of the Board 
of Agriculture held at Cawnporc on the ISfch T'chraary 1807, and succeeding 
days. Tlieso jn’oocftlings hare been recorded by the Secretary, Dr. E. J. 
Butler, Imperial Mycologist, Pusa, and havo hcen approved by the Board. 


T?i'Oceediiigs oj the 3rd Annval Mceling qf the Board of Agriculture held at 
Otnoupore on the 18th Fehrnarg 1007t and succeeding dags. 


List oi? Mesibers. 

1. P. G. Sly, I.O.S., Offg. Inspector General of Agriculture m India, 

Bresident of the Board. 

2. E. ,T. Btjtliiii, M.B., P.L S., Mycologist, Tusa, Secretary 

to the Board. 

3. CoiiOKEL J. “W. A. jVIoTiGAN, M.B.C.V.S., Inspector General, Civil 

Veterinary Department. 

4; J. ^y. IjEAiHEn, Pir. D., P.I.O., P.O.S., Imperial Agricidturfd 
Cheuiist, Pusa, 

5. n. M, LuFiiov, M.A., P.E.S , P.Z S., Imperial Entoniologht, Pusa. 

6. C. J. BEaQTiiii-ii,, Imperial Bacteriologist, Pusa. 

7. E. >Sre.vbdu, M.A., B. Sc., Imperial Agrieulhtrisl, Pusa. 

8. A. lIowAHi), M.A, A.B.O.S., E4O.S., P.L.S., Imperial Economic 

Botanist, Pusa. 

9. TV. Eobehis, B. 3c., Supentumerary Agriculturisl, Pvsn. 

10. G. II. Garuad, N.D.A., Supernumerary AgricuUurist, Pusa 

1], T. P. jMain, B, Sc., Assistant Jvspector General of Agriculture in 
India. 

12. Oattain a. T. Gage, I.M.S., 3VLB,, M.A., B. So., P.L.S., Director of 

the Botanioal Survey of Indian 

13. F. Smitu, B. So., Deputy Director of Agriculture, Bengal. 

l‘ii. U. II. Corbin, B. So., Principal of the Agricultural College, Bengal. 

15. TV. H. MoreJjAnu, B.A., LL.B., O.I.IS , I.O.S., Director of Agrieiil- 

furc, Vniicd Provinces of Agra and Oudh. 

16. J. Af. II.\T3rAN, D.V.S,, Deputy Director of Agriculture, Vnited 

Provinces of Agra and Oudh. 

17. - H. M. Leake, M.A., PL.S., Economic Botanist, United Provinces of 

Agra and Oudh. 

18. A. TV, PuEaiANTLE, Principal, Agricultural College, United Pro- 

vinces of Agra- and Oudh. 

19. G. GiiARia-:, P.1.0,, Agricultural Chemist, United Provinces of Agra 

and Oudh. 

20. Khan Baua-dur S. ]\I. Hadi, M.B.A.O., Assistant Director of Agri- 

cult urc, United Provinces of Agra and Oudh. 

21. Tl^ 0. lliiNOUP, T.O.S., Director of Agriculture, Punjab. 

22. S. Mileioan, M.A., U. Sc , Deputy Director of Agriculture, Punjab. 

23. A. C. Dobbs, B.A., Principal, Agi icultural College, Punjab. 

2J-. J. H. Barnes, B. Sc., A.I.G., P.O.S., Agricultural Chemist, Punjab 
25. P. J. Mead, I.O.S,, Dwcclor 0 } Agriculture, Bombay. 
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26. P. Pletcheh, TJ.A., B. So., Bepuly Director of Aqriculture, Bombay 

27. J. B. Knight, M. Sc., Professor of AgrhuUure, Agricultural College, 

Bombay. 

28. G. A. Gammie, P.L.S., JSconomio Boiamst, Bombay. 

29. A. A. Meggit, B. Sc., Agnoullural Chemist, Bombay. 

30. E. Thompstone, Assistant to the Deputy Dirnoior of Agriculture, 

Bombay. 

31. M. E. Couohman, I.O.S., Director of Agriculture, Madras. 

32. B. W. B. 0 Wood, B.A., Deputy Director of Agriculture, Madras. 

33. W. H. IlAEiirsoN, M. So., Agricultural Chemist, Madras. 

3i. H. G Sampson, B. So., E.H.A.S.. P.B.S.E., Second Deputy Director 
of Agriculture, Madras. 

36. D. Olotjston, M.A., B. So., Deputy Director of Agriculture, Central 
Provinces. 

36. E. PiiTMEN, A.G,G.I.j AgricvUural Chemist, Central Provihces 

37. G. Evans, B.A., Principal, Agricultural College, Central Provinces. 

38. J. srAoKENNA, I.G.S., Director of Agriculture, Burma. 

39. F. J. ‘Wahth, M. So., Agricultural Chemist. Burma. 

40. S, G. Ham, I.G.S., Director of Agriculture, Baslcrn Bengal and 

Assam. 

41. Bai Bahadur B. G. Basu, M.B.A.G., Assistant to the Director of 

Agriculture, Pastern Bengal and Assam. 

42. B S Einlotv, J3. Sc., E.O.S., Fibre Fa-pert to the Govennnent of 

Foster)} Bengal a}id Assam. 

43. n. H. Mann, B. So., Scientific Officer to the Indian Tea Association. 
41. A. Lehmvkn, J[.A., B.S.A., Pfi. B.j Agricultural Chemist to the 

Government of Mysore. 

45. Baojibhai B. Patel, M.B.A.G., Director of Agriculture and Indus- 

tries, Baroda, 

46. L. 0. Sharma, M.B.A.G., P.A.S.I., Bar.-at-Baw, Director of Agri- 

culture, Kashmir. 

Visitors. 

47. Sir Edu-ard Buck, K.O.S.I., LL.T). 

43. Major E. H. Atkinson, B.'Ei., Principal, Thomason College, Jloorl'ce. 


FIRST PAT. 

CONPIRMATION OF THE MINUTES OP THE LAST MEETING. 

1. A note B'as presented by the President showing the action taken on tho 
proceedings of the last meeting of the Board (see Appendix B, page 21). The 
proceedings of the last meeting held at Pusa on the 15th January, 1906, and 
succeeding days were confirmed. 

THE IMPROVEMENT OP THE INDIAN SUGARCANE INDUSTRY. 

2. The main business before the Board being tho framing of recommenda- 
tions for the improvement of the sugarcane industry in India, it was decided 
to form a suh-oommittee to consider the reports received from the various 
provinces (see Appendix H, page 81) and to draft in outline a general scheme 
for future work. The following terms of reference were made to serve as a 
general guide to the suh-oommittee : — 

A. — Cultivation. 

.. testing of varieties, including exotics, and especially the determina- 
tion ol the amount of variation in each variety as a preliminaiy to improve- 
ment by chemical selection. The trial of mamucs. Improvements in the 
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^metliocls of oiiKIvation. Iiii]jrovcmcntg in iiTigatiou and rluainago. Tlio 
improvement oC ratoons Ly cultivation. The ])ossibilit3r of raising seedling 
canes in India. The investigation of disease and posts. 

In particular tJio Committee should o.Treftilly consider the best methods 
for (1) laying out field experiments, (2) determining the quantitative yield 
of experimental plots, (3) testing on a planting scale the results of experi- 
mental station trials, and (di) the equipment necessary, and the maximum 
area that can he offectivoly dealt tvith by that equipment. 

B. — JUanufachire. 

(1) The actual efficiency and the losses wliieU occur at the various stages 
of the manufacture ol grir ox jaggeryttLoA the methods of reducing these 
losses. 

(2) The indigenous processes of sugar manufacture. 

(3) The introduction of the small poTver factory system, 

(4) The local conditions necessary for the successful -working of the 
Central Pactory System snob as (n) minimum amount of canc required, (fi) 
the radius from wliicli it can be drawn, (c) number of cane cultivators to 
be dealt with, (cZ) supply of cane by cultivators, (e) the means of transporting 
cane to tlio mill, (/ ) the exlcusiou of the reaping period by Ibe cultivation of 
early or late maturing canes, and (<7) the supply of raw sugar for refining in 
Central Pactories. 

The following sub-committee was nominated : — 

The President, Dr. Leather, Messrs. Howard, Smith, Moreland, Milliaan, 
Knight, Couohman, Premantle, Dr. Lehmann, Khan Bahadur Mobamed Had! 
and Mr. Patel. 

There was on view a large colleoiion, made from all parts of India, 
of the different varieties of sugarcauc, raw and roDued sugars, samples ot 
soils on which sugarcane is giovvn and tho like, k most inferosting demon- 
stration was also given hy Khan Bahadur S. M. Hadi of the improved indige- 
nous processes of sugar manufaoturo followed in tho United Provinoop. 

THE UNIFICATION OP iMETHODS EMPLOYED IN THE LABOKATOEIE5 OP 

AGRICULTURAL CHEMISTS. 

The Board decided to form a sub-committee to deal with this subject’ 
the following being the terms of reference : — 

(1) whether it is desirable to prescribe ollioial methods of analysis to 

be followed in the Chemical Laboratories of Agricultural Depart- 
ments ; 

(2) if so, what methods should be proscribed ; 

(3) whether it is desirable to suggest methods of analysis for other sub- 

stances as a guide for Agricultural Chemists ; 

(4) whether it is desirable to iutroduco a system of testing o£Q.oial 

methods by uniform samples analysed at each laboratory. 

(5) to make any further recommendations on this subject. 

The following sub-committco was nominated : — 

Dr. Leather, Messrs. Bergthoil, Clarke, Barnes, Mcggitt, Harrison, 
Plymen, Wartli, Pinlow, Dr. Mann and Dr. Lehmann. 


SECOND DAY. 

PROGHAMME OP TUB IMPERIAL DEPARTMENT OP AGRICULTURE. 

The programme of the Imperial Dopartmont was then considered. 
(Appendix 0, page 25.) 

G'hc President remniked that certain of tho programmes now submitted 
both of the Imperial anil of Provincial Departments of Agriculture seem 
hardly to give sufficient information about tho lines of work which it 
is proposed to follow, in order to enable the Board fully to exercise its 
advisory function.^; ITc suggested that, at least where it is proposed to 
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commence new irork, K sliort sialement sliould bo given setting forth the lines 
on which it will bo conducted. 

In reply to the Prebident, Jlr. Howiivcl gave ii bhoit account of ilic 
work whioh* lio proposed to undertake in tlic collection and investigation of 
fibre plant*., montioned in porngrapli 2 ol liis programme. 'J'lio first step will 
be to collect material for growing under unilorm conditions, in order to 
dotei mine uLethcr the varieties of any particular fibre plant are true to type, 
and to isolate and osaminc the types. Then trials n ill be made to determine 
liow far it is advisable to grow pure types or n lictlior the mixtures so often 
found in the cultivated plant arc advantageous in any way, or arc unavoidable. 
Sthmus canmhinns has been selected for immediate Invc■^tigation, 

Dr. jlJaun considered that the programme of the Imperial Department 
of Agriculture indicated a naiit of co-oporatiou hrtivccn the separate depart.- 
mcnls, and was lacking in inspiialion. Ccilaiii of tho experiments also 
appear to be typically local in eliaraclcr and should be relegated to provincial 
departments. *Ho instanced tlic cnlt.ivation of sugarcane varieties mentioned 
in the programme of tho Imperial Agiieultmibt. 'J'his is a local experiment; 
and in his'opinion the work of Pusa should be of broader application. As 
an indication of the lines of sugarcane work which lie thought Pusa might 
profitably uudertakc, ho montiontd the following investigations : (1) the factors 
determining the proportion of sucro.se and glucose in cane, (2) the factors 
determining tho hardness of canes, (3) the factors determining the resistance 
of cane to disease, (di) tho means of determining tho time of lipeiiess of cane, 
other than by analysis, which is a method not generally applicable. In tho 
discussion whioh followed, and in which Dr. Lcatlier, Mr. Howard and Dr. 
Butler took part, it was pointed out that tho larictics of sugarcane at Pusa 
are being maiutained at Mr. Slollison’s request and that until his return it is 
premature to speak of their rejection ; that all the points mentioned by Dr. 
Maun for investigation arc being or have been under study at Pusa or 
have been already tho subject of reseaich elsewhere, so tliatwo liavc a consi- 
derable mass of information available. A high glucose coni.ont is known, 
for instance, to deiiend, amongst other conditions, on the immaturity of tho 
cane, on its baling lodged, on high manuring, on dibcaso and on several other 
known conditions. Dr, Leather and Mr. Uoward denied that there is any 
lack of co-operation at Pusa, and gave several instances of pieces of work 
carried out in co-operation. 

EROGttAMMES OP PROVINCIAL DEPARTMENTS OP AGRICULTURE. 

PnOGBAMME OF THL' DOMBAT DEFAnrHENT OF AgBIOULTUBE. 

[Apponili:; D, pago 31.] 

Mr. Plctoher staled, in reply to tho Piesident, that the experiments on 
land rcolamation mentioned in paragraph 1-1 of his programme aro being 
attempted under the foPowing conditions : — 

1. The reclamation of uncultivated coast lands Hooded at high tides, and 

in which tho problem is the removal of common salt. Previous 
work in this direction, which has been largely unsuccessful 
although considerable sums have been sunk, have been almost 
ontiroly earned out by cnihaiikmcnts without drainage. It is 
proposed to introduce drainage on small plots taken up for tho 
purpose. 

2. The removal of alkali salts, ol which tho chief arc sodium cavhouatc 

and sodium sulphate, in uncultivat,ed arid tracts in Sind where 
irrigation is available. ' Drainage in open drains and the applica- 
tion of limo and gj’psumto the soU w’ill bo tested at a faim 
available for the purpose. 

3. The removal of alkali salts in areas with a small rainfall between 

twenty and thirty inches. An attempt will be made to wash out 
the salts without, if possible, any other assistance than that 
afforded by the rainfall. A farm is available on which this work 
oan be earned out. 

In reply to Dr. Leather, Mr. Plctolicr exiilained that the survey of the 
cottons ol the world, mentioned in paragraph 8 ol‘ bis programme, is a broad 
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siii’voy hy eouutdos in order to obtap tire iield cljEiractcra of tlio typeg of cotton 
now cnltivaicd in Ihc coi.ton-gvowing countries. The .aims of this survey arc 
^uitc distinct from tlioso of tlio survey ol the Presidency cottons mentioned in. 
paragraph 7, which is a detailed survej’j laluka by tahilca, or even village by vil- 
lage, so that acenvat'o iuformaiion may be obtained, not only regarding^the main 
typos, but also their varieties for every part of the Presidency, lor purposes of 
seed distribution. 

Tho recent severe outbreaks of boll-worm iu cotton in Sind and in the 
Punjab were referred to. Air. Plctolior mid Mr. Main gave tlic results of their 
observations on ihti subject in Sind ; Mr. Plotcber considered that tho sovero 
outbreak in the current season in Sind was due to favourable climatic condi- 
tions for boll-worm induced by floods, together with faulty methods of cultiva- 
tion. Mr. JIain stated that this year Egyiitian cotlon has been more severely 
allackcd than the indigenous vancty, and Air. Plotoher added tliat Ibis was 
piobably due to the more braticliing habit of tho Egyptian plant which had the 
effect of keeping the air moist between the plants Mr. Renouf summarised 
the history of the outbrc Ak in the Punjab, and the measmes tiikcu to check it. 
In the Punjab a disiiuct improvement was noticeable this year, which there 
is fair evidence to show was, at least in part, due to the muasuros lakon, the 
most useful of which iverc the binning of the stalks and refuse of the cotton 
plants iu tho fields after the completion of the picking season, and the introduc- 
tion of parasites. 

It is recommended by the Eoaid that the Bombay Department of 
Agriculture should undertake measures for tho cbeckiug of the boll-worm pest 
in Sind, similar to tboso carried out reccully in the Punjab. The Imperial 
Entomologist will depute an assistant io invosiigalo the special conditions 
prevailing in Sind, and detailed suggestions for future action can then be drawn 
up. 

Mr, MacKcuna considered that tho discus‘>ion has brought out the impor- 
tance of export assistance in checking the pests of cultivated plants. In tho 
Punjab the loss from boll-worm alone in 15)05-00 is estimated at £2,000,000 
and oven if a portion of the rocoveiy ivas duo to the action taken (which 
seems corlnin), tho expenditure was ovorwholmingly juslified ; in Sind tlm 
difficulty ib largely a question of establishment. The Board records its sense 
of tho impoitance ot tho facts bi ought before it with refcroiicc to the losses 
resulting in the Punj.ab and Sind from the prevalence of tho cotton boll- worm 
and desircb to point out tbo necessity of strengthoning tlio Entomological staff 
both in the Imperial and in Provincial Dcxiarlinents of Agncullure. 

Arising out of tho proiiosal of the Bombay Departmout of Agriculture to 
conduct tlic manurial experiments at Manjri station with quantities of mannre 
expressed by bulk and not, as hitherto, by chemical composition only, a 
prolonged discussion took place regarding the best method of measuring ferti- 
lizers employed in manorial experiments. It was held, on tho one hand, by 
Mr. Howard and some otber members, that in India, tho dominant factor being 
the water-holding capacity of tho soil, tho effects of bulky manures in modify- 
ing tho texture and imjnoving the mechanical condition of the soil may 
outweigh considerations based on the supply of jiluni i‘ood only. On the other 
hand, Dr. Lehmann, Dr. Leather and other members held that in manuiial 
esperimonts as such, the quantities used can only bo tested, for jiurposus of 
comparison, in terms ol the cbemical composition. The aim of mammial 
experiments proper being to determine tho effects of known quantities ol plant 
food supplied in different forms, the introduction of a second variable factor, 
such as the mcolianio.'il effects of special manure.'!, must lead to confusion and 
should bo tho object of separate oxporimont. Tho Board decided to refrain 
from making any definite rccommendatiou for the adoption of a fixed standard 
of cbemical compositiou for tho measurement of quantities of mnnuro 
employed in manurial oxporimonts, the aims and conditions of such cxiiorimcnts 
in different localities beiug too diverse to permit of any general rule being laid 
dow'n. 

PiioaitAiniE-oi!' the United Phovinoes Department of Ageioulture, 

[Appuuilix D, pngo S3.] 

At the request of several memliei's, Mr. Moreland outlined the xirogrcss 
which has been made, during the past’ two years, in tho system iu force in the 
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TJuitod Provinces o£ distributing seed of certain crops, on credit The main 
object at present is to broaden the basis of responsibility amongst cultivators 
receiving seed. Instead of distributing to individuals, gioups ot ten or fifteen 
men take up tbo seed and are jointly responsible for its return with interest. 
Owing to the advantages of this course, it has hccome possible to grant rebates 
of interest for punctual repayment at harvest time. The next step which it 
is proposed to attempt, at a favourable opportunity, is to develop these groups 
into co-operative societios so as to free the Department from much of its 
responsibility. In response to a general request, Mr. Moreland undertook to 
publish an account of the seed distribution work which has been carried out 
'in the United Provinces. 

17. The President suggested that it would be useful to obtain some delinition’of 
the responsibilities and functions of Agricultural Departments in this matter oi 
soed supply, ne did not consider that it is in any way tbo function ot a 
Deparlmont to oompete with private sources of seed supply. lu the United 
Provinces the Department bad a dcfiiuto object in view — the introduction of 
a hotter variety of wheat into a tract where it was not previously known. 
Similarly in the seed distribution work in tho Punjab, tho Department had to 
deal with newly opened up country and new cultivators, in canal colonies, and 
the provision of seed hccamo necessary. 

The Board is of opinion that in regard to the supply of seed, the Agricul- 
tural Departments should not attempt to enter into permanent competition 
with existing sources, hut should oondne their clforts to showing the people 
how they can obtain seed from fresh sources, if necessary. Tho work of s-ced 
distiibution should bo limited to special oases, snob os introducing new varieties 
by cultivating such on demonstration areas, providing scod of improved varieties 
of existing crops, or disease-free seed of certain crops. 

PnOGlUMME or TEE BeNGAI DErAUl'MENl OT Ageiculture, 

[A]ipentli)i D, pa;c 33] 

18. Mr Smith gave a biief account of experiments in tianspLmting paddy at 
Burdwan. Transplanting single seedlings has given tho best results. A dis- 
cussiou followed in which Mr. Sampson, Dr. Lehmann and other' membors 
took part, the general opinion being that tho most advantageous system varied 
with local conditions, such as water-supply, soil and olimato. 

19. Mr. Smith stated in reply to enquiiics that the extension of cotton culti- 
vation in Bengal is now practically confined, so far as the Department is 
conoerued. to the Ohota Nagpur Division. The results elsewhere have not 
been encouraging. Tree cottons as a whole have proved disappointing. The 
cxpericuce with this class of cottons in Behar and clsowhcic has not given 
any promise of ultimate success in their cultivation. 

PaOGBAMMB OF TEE IMaDRAS DeFARTMENT OF AGRIOUIiTURE. 

[Appendix D, pa go 36.] 

20. The Board recommends that efTorts to stamp out tho disease of Palmyra 
and Gocoannt palms prevalent in the Godaveri delta should form a prominent 
feature of the work of the Madras Department of Agriculture in tho coming 
year. 


Programme op the Punjab Dbpaiit.ment op Agrioultuiie. 

[Appondix D, pago 37.] 

91. A disoussion took place on the prevalence of alkali lands in the canal 

colonies of tho Punjab. Mr. Milligan gave evidence to show that in certain 
districts the evil is increasing and that a grave danger threatens’ tho colonics, 
if efforts to check it are not taken at an early period. Tho President and 
Mr. Benouf pointed out that it has been stated that tbo total extent of rc/i 
land in tbe colonies bas, if anything, decreased, but Mr. Milligan said that in 
ceitain places it is undoubtedly increasing as a soquonoe to irrigation and that 
the matter is in urgent need of investigation. 

The Board desires to emphasise the importance of an enquiry into tbe 
occurrence of alkali lands in tbo Punjab irrigation colonies, and recommends 
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that the enquiry should bn prosecuted in co-opovfttion with the Irrigation and 
Oolouisatioii Departments, 

PnoGnAMiiB or the Burma Depatltmuni' or AonrouLTUHE. 

[Ajijicndix D, pige 37.] 

Mr. MacKcnna gave a morn d(dailc.d account of some of tlio main lines of 82. 
work outlined in the programme of his Dep.arlmant.. 

Tho J'Onrd is of opinion I hat, as tho Imperial Entomologist is not in a 
position to give .adequate assistance to Burma, owing to the very dififerent 
conditions and pests in that Province, a separate Entomologist should be added 
to tho stair of the Burma Department of Agriculture. 

PnoGPArttME or the Okntrat, Provinces and Ber,.vti Department or 

Agkicultuiic. 

f Apjicnilix I), page 38] 

!^tr. Clouston gave an account of tho manurial experiments with firti- 83* 
fioinl fertilizers on cotton which are being carried out in the Central Pro- 
vincec. '1 he first voar’s ro-^ults point to nitrate of soda ns being most successful. 

The President described an enquiry which was made in Borar into the 34 , 
method* of seed supply of Jari cotton. It w.as found that praoticalty tho whole 
of the Qullivat ms selcot their own seed from the crops after picking, and in 
doing so usually polect tho coarsest of the four types found in this cotton — the 
Iloccvm typo. It ih doixbtful u licther this is done doliboratcly to obtain a 
ooarsc, hardy and prolific v.aricty, or is done hecauso tho Soseim hells are 
usually larger and. of better appearance than the others. The result, in all 
piobahility, nceounts for the coinpiaint* reoeived from the trade of the detori- 
oration of’staple in the pa^t seven years, the counts of thread which can be 
spun from iJarar Jdri cotton liaving fallen from 10’ or even 20’ to 10*, 
whilst ihc percentage of lint to seed has in tho same period risen from 33 to 40 
per cent. Tho enquiiy is being prosecuted. 

Programme or the Easiten Beng.aij and Assam ^Department or Agri- 

CU1.TURE. 

f Appondir D, p-tgo 41 ] 

Dr. Mann enquired if tho Doparlmont had taken any steps to supply jute 25, 
seed to districts such os Jfurth Lakhiinpur where tlicro is a demand for seed. 

Str. Finlow and Bai Bahadur Basn described the position of tho seed supply 
at tho present poiio.l, and stated that no dilTiculty was exporicuced in obtaining 
plenty of good seed in tho open m.arkct; if a further domand arises, tho 
Dei)artmenl is ready to provide .any seed necessary to meet it. 

The Board recommends that arrangements should ho made for the supply 
of jute seed to culti^atnrs in districts whore it is a now crop and locally 
unobtainable and whci’o there is a demand for it. 

Programme or the Mpsore Department op Agrioultue. 

[ Appendix D, pngc 45.] 

The Board has no remarks to offer on this pvogamrao. 2 G. 

Programme op the Bauoda Depart-ment op Agrioulture. 

[ Appendix D, pngo 40.] 

Mr. Patol explained Ih.at tho ditfioulty in checRo-making consisted in tho 27. 
ripening of the chec'-o, ■which it was hoped t o overcome by storing in cellars at 
a fairly oven tempevature. Ho invited suggestions for the utilization of skim 
mill:, an importont by-product of' the large dairy industry of Guzoral, and 
some morabors promised to help liim ■with .suoh suggestions. 
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THIRD DAT. 

COMMEKCTAL PEBTILIZEES IN INDIA. 

28. Tlie President gave a sliori sta<.emcnt ol tlio circumslances led to 
{.lie raising oI this question, the early papers in connection Tvith uhich are 
published in Appendix D of the Board’s Proceedings for 1000, Purtlier 
information has been collected during the past year and jiotes regarding the 
employmeut of fertilizers in Mysore and m Eastern Bengal and Assam, have 
been submitted by Dr. Lehmann and Dr. Mann respectively. These u-ill ho 
found in Appendix E, page d-7, to the Piocccdings. In the IJnitcd Provinces 
and Central Provinces, enquiry has shoivn that absolutely no trade exists in 
artificial fertilizers. 

Mr. Couchman slated that u'hatover demand exists in Southern India 
comes entirely from planters Tho total area under planters’ cultivation does 
not, hou'ovor, exceed about 250,000 acres and only a few of the six or seven 
hundred planters of Southern India can afford to uso fertilizers. Even amongst 
these tho trade is contracting. The interests involved are, therefore, so small 
that legislation appeals to bo uncalled for. Nor is there any immediate pro- 
spect of the use of fertilizers spreading to the ryots. It has been said that the 
grOTving interest in the rvorlc of local agricult.ural societies and (he increasing 
activity of Government in agricultural matters might be expected to result in 
the spread of artificials, but tlicrc is little real interest ♦aken in these societies 
by the actual cultivators and as regards the Department of Agriculture other 
and more pressing lines of ivorlc must fully ooonpy its energies in the imme- 
diate future. 

Dr. Mann stated that there is no demand for legislation in tho tc.a plant- 
ing districts, since fully guaianteed manures are available in suITioiont quantity. 
Milled oil cakes are used by cultivators in the vicinity of Calcutta hut there 
is little demand for any other class of fertilizer. In Bengal Mr. Smith con- 
sidered that little hope appears to exist for any demand arising, sinoe attempts 
by tlio Bengal Department to introduce hono meal and saltpotro havo boon 
quite unsuccessful. 

Dr. Leather stated that there is a real avrakoning in recent years as to 
the valiio of oil oakes amongst the cultivators of India, ■tear by year piices 
have gone up in certain localities until they have reached .a point at which 
thoy actually exceed the cost, par unit of nitrogen, of manures such as Ohili 
saltpetre. Recent processes of obtaining nitrates from atmospheric nitrogen 
open up great possibilities, and we should bo prepared for future developments. 
He considored that there is at least reason to watch this development carefully 
and to ho prepared to legislate when occasion arises. In all other countries 
such legislation has become necessary. 

Dr Lehmann did not agree nith Sir. Coiichman’s conclusions regarding 
tho use of fertilizers by planters in Southern India. Thcio is a considerable 
and increasing demand amongst coffee planters in Slysore, and in Coorg the 
trade in fertilizers was stated by tho Coorg Planters’ Association to ho one of 
the reasons for the provision of railway facilities to that district. Ho has also 
received applications from ryots for advice in tho use of fertilizers and is con- 
vinced that a demand is springing up which will almost inevitably lead to the 
necessity of legistativo control to prevent adulteration. The machinery 
required for this is simple and its effects will be to guard against a check being 
given to an agricultural praotico which is singularly necessary in India where 
the soil is generally so deficient in plant food. 

29. The Board is of opinion that on the evidence submitted to it tho time is 
not ripe for the introduction of legislation on commercial fertilizers, hut 
recognises the desirability of maintaining a special watch over the develop- 
ments which may occur in their u«e. 

30 The Board also recommends (votes 16 to S) that the * Provincial Depart- 

ments of Agriculture should he prepared to undertake analyses of artificial 
fertilizers tor private individuals, at a nominal fee, and to advise on the rate 
charged for them. Such analyses should not he carried out for commercial 
firms or dealers 

The resulting risk of Agricultural Ohemists being called ns witnesses in 
civil suits to the preiuclice of their work was recognised, but is at present small 
and these analysis can he stopped, if necessary, later on. 
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.Till: TJTJUKA1I0X or 3livr.u SILT T^• IXDIA. 

Sir Jith^sid Biiclt prfi^ontcfl hpforc tlip 33n.iul a report on llie control 
and wiilirfiiioii of river!' and drainaj^o for tlioff'rljiiz'ition of land and mitigation 
of malaria, llcyai'e nn account of Ins invo^tigations in Italy ami Indir and 
FTjpgfsttd for tlip consideration of tluj Boaid the broad principles underlying 
llio prnlilablo ntiliwition of forlilmnir silt- (Soo Appendix P, jiagc 71.) 

'J’bc Prc‘'ideiit v elenmod Sir B. Bnck in fhr nimo of the Board nod oxprecsod 
its flianl:.'. for the Tnlunhla explanation n'liich he had given of his investigations 
in Italy and Judin. T'lir enquiry has hcen lalccin up hy the Government of 
India, and definite conclu«-ions will doubt hss bereacbed in due course. 

33r. 3..i-aihi'rdi scribed the analyses wliieh he lias made in connection nitb 
this enquiry. (See Appbndix P., page 711), and pointed out that tlic oliomical 
eharnciers of tbe, silt do not .diow j1 (o be a lich nianiire. It does not, in fact, 
differ inateriailx finm ordin.nry cultivated land, and in the case of liill slreains 
may be consider, •;h!y poorer. 'Die quantity also is small. In most eases, from 
fh«.* fen siicaniP nna'ly-^-’ds tin* quantify iras ‘•iicli fliat seven or eight feet of 
wafer wonld he reqwin d to ohtfiin one inch ot .*,111 deposit, lie did not wi«.h 
toiniply that .*'iH is uiluelecs a' a fe.’tiliz'r, bnt that its advantage’! must he 
sought in some oilier direction than eheiiiiejil com po'-ition, possibly in its efTects 
on the tcxtiiie r*f the ‘■oil. IVith reg.nr.l fo tlio value of (ho dust washed down 
in till' fir.-'t moiS'‘MJii r-sinfall, the quantity is so small that there is no possibi- 
lity of its. having any apiiror.iahle elToef. 

JTr. IJowi'Td stionaly of opinion that the ferliliiing effect of silt ii 
due to its nieebanie.'il action on tbn foil. In hircc deltas such as those of the 
Indu.s .and G.angOf’. the silt deposiled all along the della is of one and tbe pame 
origin ; in the ui'per deltaic are.is, honever, only tbe coarser particles .arc 
dcpo.sited and coare vnndy fi’dls ri'Milt ; in llw; Inner portion nlhivia] clay of 
fine part iele.s Is fnrmtd. ’rhlMnayin itself cxfihiin the increa'-e of fertility 
along the eourfi* of sueh rivew ns they a]»pro,ieh the se.a. 

A large .'(mount of evidence wav given by ditTerent members of tbn Board 
in corroliotalir.nof Sir Pdnard Buch’s rcmnila on tbo ngricultuml value of 
till. The Ib-e'-hlcnl defcribed tbe measures in vogue in tbe Central Provinces 
in emhanhing lice and wheat laiui.s, *J'heit< cmhanknu'nts aic somcliuics for 
the definite, purpoMi of eatebing surface wash and huihling up tbe soil of 
depvcssioTif.; in «'tliov eiisis tliry upjic.ar to be primarily intended to hold water 
only. 

5fi. ^roielaud ‘tatecl that any foim of sill, depo'.itril in the .suh-Hiin-alaynn 
areas would proIi.alily prove bcnelirial. In JJundHhhaud when' the embank- 
ing of fields is not a usual pr.att ice, it has hecn found the best of the famine 
protective umlvsinttvidnecd. It iutouded to c.atoh surface drainage only» 
and the lines ofcmhanknipuls have tii be, laid out ivith considerable cngiiiccr- 
iuE shill. Jlr. Jfayman pointed out th.a( in sonic cases Imim nmy rcs-ult from 
embanlcim:, .'u fur lustaiici* in inercaviiig Avinr gr.'j’.siu Bimdclkhand, and that 
tiio work must he done uilh gro.at caic. 

Jlr. I’leit-lier dociihed l.bo systems of irrigation in P-gy^it. Two are 
largely eniploi td. In the oneerw — tln'b.'isin system—t lie Hood water is caught 
in enormous li.asinH up to twenty tbou‘’.and acres in area and after settling for a 
month <>r tiio is ag.'iiu run off. In tlicmhcr, rannls arc used, and the hulk of the 
silt is dcjif. sited in tlifsc .Mid does not rcaeli the fields. 'J’ho ngriculi ural :idvan- 
tagps of tl’C two ajstems dificr greatly, for whereas in the former case there is 
a ccniral rise in Y.'iluc of the hinds so tiTuted, in tbo hitler there ia often a 
clcprcciaLion, In tiiis case part of the benefit of the silt Ls somcHinos recovered 
hy cle.'minp onttlic can.als and putting the deposit on tbo fields. In .‘-omc parts 
Ibis is llioVliief manuir; (mployed and U.*! viiluQ is well known, though from 
the point of a ii’W i.f clipmk'al composition it is similnr .to the hand lo which 
it is applied. The effect is ]ijobnblya mcehnnicnl ratborthan a purely chemical 
one. In Sind very mueli the sanm claswB of silt deposit occur as in 
ligypi. There arc catelnneut basins on a small scale into wliioh tlio water is 
nin from inundation canals and allowed to scltlc, and there are porenninl 
canals w'hioh dcpriMihiliin their own beds. In the former cuso the value is 
fully rccognj.scd. In i ho latter, of which the .lamrao system is nn example, 

c 
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ihe -water is often not only useless for fertilizing purposes but complaints are 
sometimes made of its injurious effects. The crops on the Jamrao system are 
generally poor. 

jVEr. Wood described the application of tank silts in parts of the Madras 
Presidency where tlieir value as fertilisers is well known. In river silts, 
good and bad qualities are known, the same river sometimes giving one or the 
other according as the rain to which its flooding is due arises in one or another 
formation of soil Mr. Fremantle also mentioned the value of tank silts in 
villaces which is fullv realised by the cultivators. 

Dr. Mann stated that the largest yield of tea per acre in the Assam 
valley is obtained on an estate which habitually employes only river silt from 
the Brahmaputra for fertilising purposes. He said that he has now come to 
believe that sUt alone may be suflicient in many cases to account for the con- 
tiuned fertility of inundated paddy lands, a faot which at one time was a 
source of great wonder to him. While tlie chemical composition of tho silt 
fails to explain this, its mcohanioal effects may do so. Mr. Sampson agreed 
wii h this view, as lie has seem extremely good lesults in Tinncvelly from 
carting silt on to paddy lands. As the silt appeared to be laigely sand, the 
effect must be a mechanical one. A general opinion was expressed of the 
advantages of drainage maps of the nature described by Sir Edward Buck. 

Sir Edward Buck was glad to hear such a cousiderabJe body of evidence 
V -v. in India in support of the vieivs which he had put forward. The extension 
of the employment of silt in agricultural piaotice m India can only be done by 
strong Government assistance, as tho areas available for private enterprise are 
individually too small and the jirivate capital insufficient. It seems clear that 
theie IS a strong need for each province to obtain sufficient information to 
enable it to take up the matter on a definite plan. 

32 The Board agrees that it is a grave error not to utilize fertilizing silt, 
wherever it may he profitably used. 

That it is advisable to continue .the analyses of the silt contained in our 
rivers and streams and of surface drainage, and wherever there is promise of 
success to eaiT.v out more detailed analjses, particularly as regards the first 
f.ills of rain. These analyses should include the mechanical charaoters of 
the silt. 

That tho co-operation of the Irrigation and the Agiicultural Departments 
should bo fully secured for these pxu’poses. 

THE IMPEOVEMENT AND EXTENSION OP COTTON CULTIVATION IN 

INDIA 

33 The President said that the Government of India desired to receive the 
advice of the Board regarding the best plan for assisting cultivators in dispos- 
ing of small quantities of any new fine stapled cotton tried on a small scale. 
(See Appendix G, page 77.) 

Mr. Mead described the system which has been adopted in Sind in dealing 
with Egyptian cotton This sj stem has been fully detailed in a report to the 
Bombay Government. Arrangements were made by [some zamindars direct 
with private firms, but the bulk was put on tho market through Government 
agencies in public auotions. These were attended by tho mill owners of Ahmed* 
ahad, and the greater part of the crop was taken, the first two auctions realising 
nhigli price. No considerable difficmtics were experienced in carrying this out. 

Mr. Eletcher held that whether in introducing exotics or in providing an 
improved type of local cotton, arrangements must be made to get full priocs. 
Where the area is small, as in tho first stages of introduction. Government must 
deal direct with the cultivators. Later on it is pieforable to get private firms 
to take it up. In tho beginning it is necessary to recover the seed for pur- 
poses of distribution and this can only be done by buying back direct from the 
cultivators. Once the advantages are realised, distribution will occur of itself 
and the recovery of seed be no longer necessary. 

Sir. Eonouf stated that the Dharwar-American cotton introduced in the 
Punjab was all sold in the first year to a local firm. Difficulties were 
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oxperioncocl in ailjusting the acoonnfs. Tho second year local mills bonglit tim 
cotton at a premium oC Rs. 1-8-0 per maund above indigenous cotton. This 
year about fifteen Imndred acres U'cro grourn. To deal with this, a sum of £500 
was asked for from the grant made by the British Cotton Growing Association, 
to be utilised in getting a broker to act as agent. No broker could, however, 
be got to take it up- A local firm was then approached and it agreed to take 
the ciop at Rs. 1-6-0 promiurii, Government guaranteeing the hrokors’ expenses. 

At the same time a local broker in Lyallpur, after independent enquiries, came 
forward and took up a proportion of the crop at from Rs. 1-8-0 to Rs. 1-13-0 
premium, nud the .success of this enterprise will lead to its continuance in the 
future. The intervention of Goveriiiucnt is not as a rule advisable, for their 
agency is not always favourably regarded by tho cultivators, and they are not 
in a position to know the true value of the crop. 

Mr. Ilayman stnted that tho acclimatised American cotton introduced in 
the United Provinces has not extended sufficiently for private intervention. 

All is bought by the Dci)arlmcnt. Re doubted if a demand will arise for this 
cotton, unless it is found to mix with southern cotton, a point now being tested 
by Ibe mills. 

The Board is of opinion that the purchaso by Government of the pro- 3^ 
ducc of newly introduced cotton should be restricted to the earlier stages when 
the area to be dealt with is small. 'When tho area commences to expand, the 
assistance of private firms may usefully be sought, the firms acting cither as 
agents for Government or as principals under a guarantee against loss. When 
the area is somewhat larger the system of Government auctions introduced in 
dealing with the Egyptian cotton in Sind is a suitable one. Tho Concentration 
of trials in a compact tract ratlicr than their distribution over a wide area would 
greatly facilitate tho disposal of the produce. 

EOURTR DAT. 

THE DIPROVBJfENT OF THE INDIAN SUGARC.VNE INDUSTRY. 

The report of tho aub-committeo appointed to draft a memorandum on 33 
this subject was considered. 

A discussion took place on the question of specifying certain localiti es in 
w'hich the conduct of pugaroano cxpci’iment.s is advis.able. The Agricultural 
Department of Eastern Bengal and Assam invited the opinion of the Board on 
the suitahility of tho Jorhat Experimental Station for this purpo-.o, but tho 
Board doo.s not consider itself in a position to specify tho localities in which 
sugar stations should bo established. 

On tho question of tho conduct of field experiments in sugarcane, Dr. Mann 
advocated the constant supervision of a competent observer in order to obtain 
a more accurate determination of tho characters of the crop tlian can be 
gained by woighmont only in tlio bands of asristauts untrained in motboda of 
precision. lie referred to the conclu'.ion.s arrived at by jifr. Barbt'r at tbo 
Samalkola Station which hear out liis contention. Dr. Lehmann did not 
believe that observation can over compare with the balance in testing the yield 
of a crop. Whilst admitting the necessity for such observations, the results 
should be judged chiefly by the balance. Tlic assistants in charge of sugar 
stations should be sufficiently reliable to bo able to carry out weighing tests in 
a trustworthy manner. Mr. Couclirnan pointed out that, though t.lio results 
obtained at Samnlkota bnd been largely arrived at by tho methods suggested by 
Dr. Mann, frequent analyses and woigliments had been made and the figures 
preserved on record at tho station. 

In planning xdots for sugarcane cxporiraonls, Mr. Sampson and Mr. Eletchor 
drew attention to tlie danger of allowing seepage from one plot to another to 
interfere with tho results. This danger may be avoided by surrounding each 
plot witli two or three lines of sugaroanc n'liich are not included in tho ooii- 
sidoration of the j'csults, as is done .at the Maujri .station in Bombay. 

Dr. Mann, bcliovcd that it i.s unnecessary for several stations to conduct 
osperimonts to dotormino tbo requiromcnlb of cane in plant food. This can be 
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done once for all. WLat eacli station should aim at determining by its manurial 
experiments is the best manure to provide for a particular sot of conditions 
of soil and climate. 

Dr. Mann and Mr. Howard considered that it is of importance to 
experiment, uitli the object of ascertaining ■whether any accui-ate means of 
determining the time of ripeness of cane, other than by analysis, can be 
discovered. No other method than this is apparently known, and several 
members lemarked that cane growers in India aie oft-n obliged to carry out 
experimental boilings to find the proper period for cutting. Dr. Mann also 
suggested tliat experiments should be conducted to aim at the provision of some 
form of raw sugar other than gur for supplying refi.nerie^. The great losses in 
handling gur and the limited period of the year during which it can' be worked 
are obvious disadvantages. 

Mr. Moi eland suggested that Grovernmeut should be prepared to consider 
the desirability of granting assistance to pioneer central factories when suit- 
able localities for such factories have been found. The diflioaltios -which 
pionecis in an industry such as this have to contend with are often consider- 
able, and may m some cases be lightened by fuel conoessious, assistance in 
acquiring laud or other similar means Dr. Leather agreed with Mr. iloreland 
that the early stages of central factories are beset with dilhuaUies, the chief 
of ■which is a want of confi.denoe between the factory and the enUivator. The 
former cannot rely on getting his full promised supply of cane; the oultivator 
is unwilling to abandon bis own methods for a procedure which he has no 
certitude will continue or repay him in the long run. 

^0 The Board suggests that Local Goveinments may consider the advis- 

ability of gi anting concessions to pioneer oentral factories when suitable tracts 
for the establishment of such factories shall have been found. 

The Board adopts the report of the sub-committcc on the improvement of 

^7 the sugarcane industry as modified below — 

Scheme for the improvement of the sugarcane industry of India, 
Sugarcane experiments on the scale contemplated by the terms of reference 
should only be started in tracts where the crop is at present of commercial 
importance or likely to become so. In tracts where sugarcauo is grown only 
for domestic consumption, the trials (if any) should be on a much more 
limited scale. 

2. The information given in the provincial reports as to tlio increase or 
decrease of sugarcane onltivation in each province is not complete, but it does 
not tend to show that there has been any important change except in a fc-w 
isolated cases. The fiuctuations in area, whioh sometimes extend over short 
periods of years, appear to be due mostly to seasonal variations in the rainfall, 
particulaily at the planting season, and to the economic condition of the 
people. Thus the decrease in recent years in the Bombay Presidonoy appears 
to be due to bad seasons, and the reduction iu the resources of the 
cultivate] s owing to the elTects of famines. In the United Provinces (which 
aocount for piactically half of the total area izndcr cane in India) the cultiva- 
tion'has been fairly constant, and as the result of a favourable planting season 
this year’s area is veiy nearly the highest on reoord. The Bengal statistics 
show a lar<.e reduction from 755,000 acres in 1890 to ‘123,500 acres in the 
present year, but these statistics have to be received with caution, while in 
recent years the reduced prices of sugar and the profits on jute cultivation are 
believed to bare resulted in a contraction of the cane area. The large reduc- 
tion in the Central Provinces from 96,000 acres in the early sixties to 18,000 
acres last year is believed to bo principally due to the extension of railways ; 
in early years the cultivators -were obliged to grow home supplies, but 
they have been unable to compete with the more favourable cane tracts of 
the United Provinces and Bombay, and have substituted other more profitable 
crops, such as cotton. Before undertaking any important scheme of sugarcane 
experiments in a tract, it is recommended that the past history of sugarcane 
cultivation should be thoroughly inquired into. 
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3. The objects of a suffayoane e.rp*i'iment sfation ave some or all o£ the 
ItolloTving 

(rt) Oultivaliou Bxporimoiits (inclading preparation of the land, methods 
and times of planting, supply of canca for sowing, distance apart 
of iho canes, methods of after cultivation, mulching, trashing, 
irrigarion, drainage, and the like). 

(6) The investigation of the manurial rcquircmonls of the cane, and the 
available supplies of manures. 

(o) Tho testing of varieties with a view of introducing a better cane. 

(d) The improvement of existing canes by cliomic.al selection. 

(e) Attempts to raise seedling oancs. 

(/) The raotliods for preventing the ravages of posts and diseases, 

(ff) Improvements in tho manfaeturo of tho product. 

(A) Cultivation, 

d. In conducting tho field experiments, the plots should, be if possible 
‘one-liftli of an acre or at tho very least ono-tonth of an acre in area. They 
should bo oblong in shape anrl laid out as long as prapticablo, at least 2X1. 
Oblong plots ensure greater uniformity in soil conditions and greater case in 
•cultivation. Land should ho chosen as uniform as possible, and if necessary tho 
soil of each experimental area should, in the first place, bo carefully tested by 
growing ci'ops until sufficient uniformity is secured. In cases where danger 
of‘soopa£re exists, a .suffieionl margin should he left round each plot to 
counteract fhis factor, such margins being also cropped. The number of sets 
in each plot of a series should be the same and should lie examined for freedom 
Irom disease, and groat care should be taken to check pi'sls at the outset. 
'Great care should also he taken to replace vacancies. The irrigation water for 
each plot should be carefully measured. 

6. To enable the experiments to ho made year kftcr year provision must 
bo made for rotation. This requires that tho total area available for experi- 
ments should bo at least twice that under cane in any given year. To ensnro 
accuracy it is desirable to duplicate all tho plots. 

0. The area required . — ^At sugar stations throughout India care should 
ho taken not t o iindi-rtako experiments at several stations which oan be equally 
"well done at one. An area of about 12 acres under cane is a snitablo standard 
■of area for a sugar station, sufficient allowance being made in addition for 
rotations. 

7. Equipment . — In providing equipment at sugar stations, efficient work 
should bo aimed at, iri’espcclivo of cast, and the question of working stations 
at a profit should not be taken into consideration. The equipment, is a matter 
of importance at all sugar exporiraont stations including the Poona (Manjri) 
P.arm. As it is essential that there should bo no delay in orusbing tho 
experimental cancs as soon ns they are ripe, a power mill is neces'ary, capable 
‘of dealing w'ith about 2.j to 3 tons of cancs pei’ hour or 30 tons per working 
day. Tho mill should bo suffioicutly large to crush each plot as soon as it is 
ripe. The estimated cost of this equipment is about Rs. 7,600 (including 
shod). 

S. Jtipeningof the cane.-— la. conducting field experiments u itli sug-ar- 
• cane, it is essential to determine when tho cane is ripe and at its best. The 
only safe method is to analyse tho oanc as it approaches ripeness once a 
week or once a fortnight. Tho appearance of tho cane is nob a sufficient 
index to dotermino wliefclier it is ripe. The analyses can he^ conducted by a 
reliable trained Indian ossislant When tho plots are large, trial boilings can 
also bo conducted in conjunction with the analytical work. Investigations of 
other methods of testing the riponness of oanc should, if possible, be undor- 
‘taken. 

0. The detemination of the yield. the weight of canes nor 
tho amount of gur is a reliable index of the yield, it is nooessar;^ to weigh tho 
cancs, to crush them, and to determine tho amount of sucrose in tho juice and 
■that left in iho hagasse. The results of an experiment should he expressed in 
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tons of sucrose in the cane per acre, and the purity of the juice should also bo- 
recorded. A calculation of the results from the weight of the canes and the 
analysis of a sample is not desirable. The determination recommended is the 
most reliable tost, but, if desiied, the juice can he made into gttr and the 
weight stated, for the information of cnltivators. 

{B) Manvfaoture. 

10. The manufacture of gttr or jaggery. — A careful inquiry should be 
made into the actual efficiency and the losses that occur at the various stages of 
the indigenous processes for the manufacture of gvr or jaggery^ with a view 
to ascertain the best methods of lessening such losses. 

11. Milling — ^Tho following information concerning milling tests was 
supplied. In the United Provinces with thin canes, the best of the iron mills 
in ordinary use gives about 05 per cent, of extraction, wdiilst tho inferior mills 
give about 45 per cent. In Mysore, with thick canes, the local 3-roller iron 
vertical mill gives 07 a per cent, of extraction, w'hilst a small power mill gives 
70 per cent.; these mills were w'orking at their highest efficiency. In Bombay, 
the local Poona mill with thick canes gives an extraction of OS to 72 per cent. 
The improvement of the local mills is, therefore, one of the most important 
branches in which advance seoms possible. 

12. JReceptaclcs for collecting juice. — Experiments in Mysore show that 
losses from fermentation due to the use of dirty receptacles amount to about 10 
per cent, of the sugar in the juice. The discarding of earthenware pots, and 
the use of iron or copper receptacles, combined with cleanliness would prevent 
a considerable proportion of this loss. 

13. Liming . — In tho United Provinces liming is not practised, sajji 
(carbonate of soda) being used, which results in great losses of sugar. In Mysore 
experiments liavc shown that tho average loss of sucrose from imperfect 
liming amounts to 381^ per cent. A caroful investigation should be made into 
the liming processes, in wliicli attention should also bo given to its effects on the 
colour and the keeping qualities of the gnr. 

14. Methods of straining and skimming. — ^Inquiry should bo made 
into the possibility of improvingthe existing methods by the use of filter clothes 
and tho like. 

16. Boiling. — Inquiry should be made into the losses that occur through 
delay in boiling, chan mg, buining and Ihclikc. The possibility of introducing 
boiling pans of improved shape should bo considered. 

16. Indigenous processes of sugar-making — A careful investigation of 
indigenous piocesses of sugar-making should be made with a view to improve- 
ment on the lines followed in the United Provinces. It also iccommends an 
investigation of the Hadi iiroccsses to determine the actual losses that occur at 
each stage and the possiliility of avoiding them. Tlie Uadi equipment, consist- 
ing of three boiling plants, centrifugal and engine with boiler, costs about 
Bs. 4,650, exclusive of mill, w'hich may eithor bo worked by engine power or 
by bullock), which deals w'ith 40 maunds of rah a day giving 20 maunds of 
sugar =li acres of cane a day or 100 acres of cane in a season. 

17. Small poicer factory system — Tho typo of equipment depends on the - 
class of sugar to he produced ; tho production of iohite sugar postulates the 
use of vacuum pans, w’hich involve a subscaulial area of cane (100 acres or 
more) for their efficient use, whilst sugar of a lower grade needs only open 
pans and steam boiling. The type of equipment usually employed on small 
faotorics in the West Indies for tho production of ‘ muscovado ’ sugar, consists 
of a 3-roUer mill, clarifier, settling tank, filter press, suliihur apparatus, opeu 
train of evaporators, pug-mill, centrifugal, engine and boiler. It is roughly 
estimated that a plant of this description, dealing with 2 tons of cane per 
hour in a working day of 12 hours, or 1,500 tons of cane over a working 
season of 63 days (=about 50 acres of cane in the Poona district or 100 aore-s 
of cane iii'the United Provinces) would cost about Es. 20,000 or including 
necessary buildings, etc., Bs. 25,000. This amounts to a heavy outlay per acre- 
of cane, but from the information available, it would seem that the losses 

‘avoided by using suoh o plant, including an estimated saving of £> per cent, of' 
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juico in millijiir, 10 }>C'i* ocnt, of sugar ouUiirn fniin nvoiilaiicc of inverhion, and 
allon’in*; for loss on lliu niolaspnj, nucl for the (‘osl of u'orlviiig, would, appac- 
onfly, givo a fair ptnspccfc foe ili inu'odnotion info suiuibto tracts, provided 
t.lint local cfinrlitions' aro favouralilo. TUo Board rcciomniondfi thal» if favUiav 
intjniriej- verify this forreahi, sncli a small power factory might bo tried as an 
(txpcrimfut at a suitable sugar exporimeut station. 

Itj. Crnhal Funioty The informai.ion hefor.) f.bc Board was not 

siilUci'jnl. to eniililo them to statn the conditions lU'ooS'ary to tlus sucoo'^srul 
Aiorkiiig of large coutr.'il factory, including rlio supply of oano or raw sugar 
required. It is ivcomui'Muiod that t.lic’-'O conditions should lie ntccrtainod, that 
iJcpaiJau'nt';^ of /igrieulturc Mionld nnlcc local inquiriis as to the tr.acts where 
tljne er,n<lition‘- are nvjvl nearly apiiwiched niid publish ilie rc'.ults for 
gi'iunal inforinivtion. 7'lic c-ause^ of fuilni*.*? of tiii-* system in eertain cases 
rliiMild be inquired into, 

in, fifipo/'ie. — The, inipovlsof all eleves of sugar, wbvdi Iwa'q increased 
fnmi inc!,o.,o Ions in to «>7,0U0 ions in 15)05. amomiting to 2\ liis. 

per ht nd of ihe popnliiti'Mi of Jn.'lia, "bow the great deniand for sugar in India. 
'I lie att'ichi d lt'tt'‘r fr.JMi the Boicb.ay Chamber of Conimeree gires some 
hiscre-!ling in format i-m iis (o tbe cW*- uf impwt (rad-.* at that port. (Sec 
Appcndi.v il, page si.) 

:J0. li i" fl'‘-ir«ble tint n ucni'.pcctii'; should ho m.ade of the rc-iults of 
picvioAU exjt'Mjinenlal v.orl: nn sugnre.ahrt in India, including a critie.o.l 
evnminaiion of the results. 

vi:Trj;iNAi;Y MATmis, 

2. — Tnn crr.i \ti.mlkt or ouvzi.xg or.orNDs, 

C'duncl !Mori'.an sl.it ed tint this quc'dton wa^ r.aiscd at the last meeting 
of the Boar.) of .ignculffiro .md it? full con>!idmr,»on post pom d for the cilloc- 
tion of mforantion {torn l/ical flovermnont'!. The piper*; received In oonncc- 
Ijou with the enquiry .are I lid before l.hv Jhrtrd (Ajipendiv 1, p.ag.i 231). From 
t III, S'* il would Jipjjear tinl f-v. definite Miggestloijs june hoim oltm-eil, and the 
onlv fiuini remaining for llii* Hoard to d.wide is whuther a further .and more 
d« tailed ejiijunv is e'llled for. In the Ihtnjnb eantil eoionics and in Sind, it 
iifts h<*i*n reported fbat the e.vf-«iisi<m of cultivation is resultiug in a serious 
ennirai'tion of Dtc largo breeding herds th.at supply tlic worh c.ittle of many 
dislriel'. 

'J be Prc 'idrnt briefly rceounlcd Ibe enquiric'! which liave been made iu 
tb<* past into tlii" qtiesf ion, and tiui jn'triictions issue.l by ivovcinmoht from 
time to time, lb‘.aqlii'aUy no'ie of the reeotomentintiou,s u'bioh have h'-cu made 
have fully K curt-il the obj'-ct'' aimed at. Gr.ws .and fodder iCfCrvos have only 
led to tin: inci'.' isc of loc'il oatllf* up tv the limit r»i snjiply in good ycats ami 
onseqiii'ully great mortality when «'.arcity arose. 

Mr. .‘^ampson cud Mr, MacKcnmi meulioncd specific inst.anccs in Ongnlo 
aud ill Ihirin.'i a here this didlenltr does not ovist, hut the conditions in the 
latter IVitinec arc not. appHoablo to other parts of India. 

Tilt; Hoard i*. of opinion lli.al the evidonee before it i.s not suffieiont to 
justify any further enquiry on tins subject of tliu improved provision of ginc.lng 
grounds in the large caillc-brceding districts, as no lurthcr information .appears 
to bo available mi the Kubjoct., and it. would not lie likely to lead to any 
pmctJoal rcfiult. 

2. Till. TiioVJWox or rojjnr.R ik itmes or rAMixn, 

'Jho Pj •;sidenl stated tlwl ibis mutter has .alFo bc.'ii boforc Government 
for ye.ar.s- ; be gave .'Ks-nniniary nf ilio p-ist history and of tlio rcaonuneiulaiions 
to bo found in the Famine C'ommis'don Boport of 1901. In Bombay the cliicE 
rccoxiiinoiid.otions were (a) to .stimnlaUj tlic growth of folder by the grunt of 
loans .and other nf-sif.|.ance, (i) to import fodilor from other p.irls, (o) to deport' the 
catllo from <lKlre'!scd di.slriels to foj*e,sl.s or other .avnil/iblc hotter .are.as, and (d) 
tlie iirnvisioji of Government eatlle camps. 'J'iio first, of these has been found by 
exjicrienco to do inucb good in .suitable tracts, and t.bc importation of fodder 
is pr.;fcra1)lo, generally .sjjcaking, to tbo deportation of Ibe cattle. The Famine 
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Codes of the Provinces in general adopt these recommendations, ^^^hioh form 
the basis for aotion in time of famine. 

The Indian Pamino Union recommend in addition the introduction of 
drought-resisting plants, such as salt hushes, into famine liable tracts. In 
practically every caso, hovrever, in which this lias been tried, it Las proved a 
failure. 

The storage of fodder, which has also been leeommcnded has not been 
found practically successful as deterioration is rapid. This Board recommended 
in 190b the botanical investigation of fodder glasses, and this is already in 
progress in some provinoes. 

Othor members of the Board discussed the advantages of ensilage, the 
im provement of pasture grounds and tho systems of grazing, which questions 
have been sucocssfully taken up in some parts of India. The Board considers 
that Departments of Agriculture should, where possible, take up these lines of 
work. 

3. The best sietuods of tjtiiiIzing the services or VETEUiNAnr Assis- 
tants, nr., BT STATION Any wonn in mspensaiiies or Br 

ITINEllATING WORK IN VIELAGEB. 

41 , The Board is of opinion that this is an administrative matter which can 

he more profitably dealt with by the oonlcni plated Board of Veterinary 
Science.' 


PIPTH DAY. 

AGRICULTURAL ENGINEERS. 

42, Sir Edward Buck presented a note on tlio training of Agrioultuinl Engi- 

neers, which is printed as Appendix J, page 2*10 of these I’l'oceedings. lie 
referred to the valuable work which was begun at Cawnporo by SIossis. Wilson 
and Olihhorn at tho time when he was Director of tho Department. Ho 
wished tho opinion of tho Board on the following points : — 

1. Whether it is desirable to hare a corps of agricultural engineers 

attaohed to tho Agricultural Departments in India. 

2. Whether a survey of each province should not bo undcrt.akon to 

determine the dircotious in wiiich agrioultuial engineers could 

bo profitably employed. 

3. How best, the oompelcnt experts required for this work should he 

obtained 

Mr. Moreland supported Sir Edward Buck’s opinion of the value of the 
work carried out by tho professional engineers who had been at one time 
attachod to the Dopartment. Their length of service was too short to permit 
of many problems being solved, but they laid tho foundation of practically all 
that is know'll regarding the constiuclion of spiing w'clls in these Prortnccs. 
Tho Inigation Department is not in a position to deal with the provision of 
wells, andsmill works of this sort must bo in the hands of cultivator.^ and land- 
holders. It must be tho duty of the Agricultural Department to ascertain 
whore there is room for increasing the number of wells. It must also defer-- 
mine what diillcultics in well construction OEist in specific placc.s, and it must 
endeavour to overcome these difficulties. Bccords of the localities requiring 
more permanent wells aie now available for these Provinces. Similarly it is 
now know'n where temporary wolls may bo required in times of distress, and 
details of their cost, time required for construction, etc , have been obtained. 
This infoimation will bo referred to in the United Provinces Eamine 
Code. The Board of Bevenuc now undertakes to provide any advances 
required where the survey has shown that w’clls arc needed, and further than 
this, Collectors are iustructed to lot it bo known that Government is anxious 
to encourage the making of wolls and ready to advance fbo capital required- 
In some cases the cultivators themselves are not certain that wells can be- 
mado and if so how far they will prove useful. In these cases assistance will 
he given them by sending down a staff to determine whether wells can he 



17 


inadc and wimt precautions should bo falcon in their construction. Tlio addi- 
tional staff cuaploycd for this purpose is a trained man tvIio makes and looks 
after tho tools and throe ororscers who nro in charge of the boring parties. 
Paifc of tho staff has had to be obtained from Engineering Colleges, and tho 
Agrioultm’iil Colleges would not be competent to provide such men. 

The l^csitleni said that, dniing tho famine of 3899-1900 in the Central 
Provinces temporary wells wore constructed in the Ohattisgarh rice districts. 
Many of these woie successful but some were failures. Tliis depended on the 
“fact which was apparently brought out, that thero is allow of underground 
water along llio slopes in this area which can successfully ho reached by tempo- 
rary wells lor a short period after the cessation of tho monsoon rainfall. The 
Agriculinral Department was inadeqojito to carry out a survey of this under- 
ground w.ator. itnolhor question in which assistance is required in tho Central 
Provinces is iu tho' c.'>so ol wells bored in the districts where rock is near the 
surface. A substantial proportion of these nro failures. Trial borings are called 
for where it is proposed to make thosci but no provision has yot been made 
for a boring staff, pending the publication of llic results of tho work in the 
United Provinces. 'J he diversity of the work in which an engineer can assist 
Agricultural Departments is so great that tlieio is ground to doubt whether a 
single man could be obtained capable of dealing adequately with all branohes 
of it. 

hfr. Mead said that tho Bombay Department has begun to assist in well 
conslruotion, and with fluocess in alluvial soils though not to auy extent in 
rocky localities. It is proposed to organise tho slaff required through the 
Public IVorks Department. In Quzerat local expert assistance is available to 
the Department and trial work is being carried on in this aroa. TV’ork in 
chocking erosion in parts of', tho Dccoan is also being taken up on a small 
Ecalo. 

Mr. Bonouf stated that measures nro hein^ prepared by tho Pnnjah 
Department of Agriculture to cany out minor irrigation works on the linos 
recommended by tho Irrigation Commission. A survey is being made of 
suitable localities and a scheme is under consideration in conjunction with 
the ObieC Engineer of the Irrigation Department, somewhat on the lines ,of 
that of the United Provinces. As regards tho staff he was of opinion tliat 
skilled engineering advico is essontial in" minor irrigation works, and would 
prefer trained Public Trorks Department subordinates to agricultnmlly trained 
men with a smattering of engineering for tho subordinate staff. 

Mr. Oouohniau referred to tbo useful work carried out by Mr. Chntlortou 
in raising well water by power. Mr. Chatlcrton’s staff ins])ccts w’olls in which 
there is a prospect of increasing tho -walor supply by providing engines, and 
advances are given in suilablo oases to ])rovido tho plant, which is erected by 
the Department. 

Dr, Leather refened to tho assisfcinoo which can bo given by engineera in 
ngricultuial macliinory. Ho considered that a full engineering training is 
essential for agricultural engineers. Mr. Ercmantlo, while admitting the 
importance of tiic engineering aopcct of work suoh as Mr. Chatter ton’s, consi- 
dered that for tho main subjects of minor irrigation works roferred to in 
Sir Edward Buok's note, agrioullural knowledge is all important and for the 
subordinate staff at least ho considered that the main training should he 
agricultural, an onginooriug course, preferably at an engineering college, 
being added. 

Dr. Lcbmann said that as regards implements tbo best assistance can bo 
obtained, from a trained agricultural stall rather than from professional 
enginoers. 

Major Atkinson considered that tho disoussion hos shown that a highly 
skilh-d engineer to adviso on schemes of minor irrigation works, checking erosion 
and improving land by silling, scorns to ho roquiicd. Ho should also have a 
speeitd knowledge of moohanical engineering to enable him to advise on imple- 
ments, pow’or systems of raising water and similar matteis. Tho existing 
specialists in irrigation and bydiaulios in tho country probably aio unablo to 
devote sufficient time to more spcoially agricultural matters. The ordinary 
training of Public Works Department subordinates docs not appear to bo quite 

CO P 
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suitable for fcbo stall requirerl to deal with questions such ns those discussed. 
In addition to one skilled engineer altaohod to each Department, a small 
' number of subordinates specially trained would bo required, one to deal with 
machinery, one for well-boring and so on. This would still leave a certain 
number ot smaller aspects of agricultural engineering in which the trained 
■ agriculturists could profitably advise. IMr. Prcmantle’s suggestion of a special 
couise of engineering in engineering colleges for agricultural students required 
to deil with these questions is impracticable, unless much more time can be 
given than is likely to bo available. 

43 The Eoard is of opinion that skilled engineering assistance is desirable 
in Agricultural Departments of Provinces where this aspect of agiioultural 
improvement is important, and that this matter should receive consideration 
by Local Departments. The training to bo provided for the staff is also a 
matter for further consideration in view of local requirements. 

THE UNIFICATION OF METHODS EMPLOYED IN THE LABOR ATOEl ES OF 

AGRICULTURAL CHEMISTS. 

44 The following report of tho Oomraittco appointed to consider this 
question is adopted by the Board. 

Report of the siib-commlttee for the mification of the methods of analyses in 
Chemical Laboratories of Jgrionlhiral Departments, 

The points of reference which the sub-committee considered were as 
follou s : — 

(1) whether it is desirable to prescribe oflicinl methods of analys>iB to be 

followed in tho Chemical Laboratories of Agricultural Depart- 
ments ; 

(2) if so, what methods should be prescribed ; 

(3) w'hethor it is desirable to suggest methods of analysis for other sub- 

stances as a guide for Agricultural Chemists ; 

(4) whether it is desirable to introduce a system of testing official 

methods by uniform samples analysed at each laborotary ; 

(6) to make any further recommendations on this subject. 

Item 1. — It was recommended that tho principle be adopted of having 
official methods, the use of which will bo binding on the Chemists of the Agri- 
cultural Departments. 

Item S. — Methods for the analysis of tho following classes of sub- 
stances were con<5idered; — Soils, Peeding-stufis, Manures, ‘Waters, and it was 
decided to make the following methods official, 

A, Soils, (a) Sampling. — That in all oidinary cases and unless special 
circumstances interfere, the surface soil shall be deilned as tho first 20 oms. 

(6) Definition of fine earth, ami the sieve to he employed, — Pine earth to 
' be that portion of the soil which uill pass a sieve uith round holes 1 m.m. in 
diameter. 

(c) Chemical Available phosphate and potash. Dyer’s method. 

D. Feeding stuffs . — Woody fhre.-~T[\& strength of the acid and alkali 
used to be 1-^- per cent, and the period of digestion to be -^hr. in each case. 

C. Methods for the extraction of soluble nnd insoluble 
phosphates. 

D. Waters, (a) Albuminoid Ammonia. — Wanklyn’s method. 

(6) Oxygen absorbed. — Method of Clowes and Coleman, 

Item 3 — The Committee consider that it is desirable to recommend 
methods for use in Agricultural Laboratories, and the details of such methods 
should be revised annually. 

Item 4 . — It is desirable to test official methods but tho necessity for test- 
ing such methods must be considered separately in each case. 

Item 5. —The full details of the methods should be published with such 
illustrations as may be necessary, and revised annually. For the present 100 
copies will be a suitable number to print. 
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APPENDIX- A. 

rnOGRiVMME rOR THE third meeting of the board of 

AGRICULTURE. 

Subject 1,—The confirtmtion qf the Proceedings of the last meeting. 

A note is attached (see Appendix B. page 21) shoTving the action talicn on 
the recommendations of the Board. 


Subject II . — The Programme of worh of the Imperial Pepartmenl of 

Agi ioiiliitrc. 

A consideration of tho programmes of — 

(1) The Director, Piisa Bcsoarch Station; 

(2) The Imperial Agricultural Chemist ; 

(3) Tho Imperial JSconomic Botanist; 

(di) The Imperial Mycologist; 

(S) Q'he Imperial Entomologist; 

(G) Tho Imperial Agriculturist. 

2. Provincial Directors should oxaminc them to sco AThelhor they meet tho 
requirements of thoir own Provinces ; Imperial experts sliould examine them to 
sec whether tho programmes of branches, other than their own, meet their 
rcquircmouls. 


Subject III . — The Programmes of tcork of the Provincial Bepartmenls of 

Agriculture. 

A consideration of llvo programmes submitted by — 


(n) Bombay. 

(&) United Provinces. 

(o) Bengal. 

{d) Madras. 

\e) Punjab. 


(/) Burma. 

fp) Central Provinces and Boi ar. 
(//) Eastern Bengal a nd Assam, 
(f) Mysoic State. 

(/) Bnrodn State, 


2. Tho Imperial exports should consider whctlicr the programmcb meet 
their requirements, and whether they can suggest iniprovcmcnls. The Provincial 
Directors, should consider whether the piogrammos of other Provinces can bo 
improved so as to meet any spcoial requirement of their Province or to 
ordinate tho work. 


Subject IV . — The Improvement of the Indian Sugarcane Industry, 

A consideration of the notes submitted by the Provincial Departments and 
a discussion as to tho best linos for future experimental work. 


Subject V . — Veterinary matters. 

A disoussion of the notes submitted to the Board, dealing with the follow'* 
ing matters : — 

(a) The curtailment of grazing grounds; 

(i) The provision of fodder in times of famine; 

(c) Tho best mo1.hods of ulilizing tho services of Veterinary Assistants, 
i.e , by stationary work in dispensaries or by itinerating work iu 
villagoa. 


Subject VI. — The unification of methods employed in the laboratories 
of Agricultural Chemists. 


Dihliibutcd lo Clicmiala only. 


A consideration of tbo note* submitted 
by tho Imperial Agricultural Chemist on 
laboratory methods. 
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Subject VII . — Commercial Fertilisers in India. 

A consideration o£ the notes submitted by certain members ol the Board. 


Subject VIII . — The utilisation of river silt in India. 

Sir Eilward Buclc will present a note on tbe above subject and will explain 
to tbe Board tbe results of bis leceut enquiries in Italy. 

Subject IX . — The improvement and ISsstension' oj cotton cultivation in India. 

Tbe consideration of tbe methods nhicli should be adopted fortbo utilization 
of tbe grant made by tbe British Cotton Growing Association for the improve- 
ment of Indian Cotton. 


Subject X . — AgriouUural Engineers. 

The consideration of a note presented by Sir Edward Buck. (Seo Appendix 
J, page 210.) 


li\ G. SLY, 


Ojfg. Inspector General of Agriculture in India and 
Fresident, Foard of 4gricuUure in India. 
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APPENDIX B. 


Note shoiUiig the action taJsenon the Froaeedinga of the second meeting of the 

Board of Agriculture in India. 

This note lias heon prepared for the information of tlie members of tlio 
Board of Agriouliure, to show the action taken on the recommendatious made 
at the second mooting of tlio Board of Agriculture. The roforencos are to the 
numbered paragraphs of the proceedings of that meeting, those in Trhich no 
action was ncccssaiy being omitted. 

Item S.—Snpplg of European Stores. — The Inspector General of Agricul- 
ture again brought to the notice of tlio Government of India difficulties that at 
present exist regarding tho supply of European Stores required for experimental 
purposes in tho laboratories of tho departments of Agrioulture, both Imperial 
and Provincial, At tho instance of tho Secretary of Slate, tho Government of ■ 
India have again asked the Inspector General of Agriculture to submit a report 
on the actual experience of tho Imperial officers, which report has been 
submitted. 

Item 4, — Tho Government of India (Department of Beronueand Agricul- 
ture) in tlicir letter No. 188—12-16, dated tho 26th January 1906, to the 
Inspector General of Agriculture, have laid down, for the guidance of tho 
Imporial exports, the iirinciplcs of inter-communication between Provincial 
experts of the Agricultuml Departments and Ibemselvcs. 

Items S to 11 and 74. — Agricultural Education.— Tko Government of 
India have invited the attention of all Local Governments to the standard 
ouniculum of studies in Agricultural Colleges recommended by tho Board, and 
have asked tho Local Governments to make use of it in drawing up the 
curriculum of the Agricultural Colleges in their respective provinces. 

Items 12,13 and GO. — Brogramme of Besearch IForJt of the Busa In* 
alitute. — The general principles laid down by tho Board as regards tho research 
work of the Pusa Institute have hcou borno in mind in the framing of the pro- 
grammes for the coming year. 

Items Id to 22. — Programmes of the ♦ Imperial Experts. — The remarks of 
tho Board have been communicated to the officers coucorned for their informa- 
tion. 

Item Id. — ^Tho Government of India agree with the Board’s recommenda- 
tion that the publication of the results of analyses must bo left to the officers 
coDcenicd. 

Itetn IG, — ^Dr. Leather has arranged at Pusa to carry out analyses of 
sugarcane during different stages of their growth so as to test tho period of 
actual ripening. He and Mr. Shearer have also drawn up a noto on tho 
prospective sugarcane experiments which is axiponded for tho information of 
tho Board. 

In Pobruary last tho Imperial Agricultmul Chemist deputed one of his 
assistants to the Central Provinces for analysing sugarcano juice in the field. 
Tho assistant visited Lanji in the Balaghat District in order to check tho 
results of tho previous yeai'’s analyses, but tbo seasonal oonditions of tbo year 
were unfavourablo to tho experiments. Bad weather also intervened, and some 
of the canes intended for analyses were found to have been cut for 8 days 
Tho analyses ncvorthcloss indicated it a very good cane, though not of the 
same quality as in the provioubycav. 

Dr. Butler continued the work of selecting sugarcane grown at Pusa with 
a view to eliminating disease, and Dr. Leather tested tho canes both with regard 
lo tho porcentago of juico and tho percentage of sugar. 

Item 17. — Tho experimental work on indigo at Pusa has been abandoned 
because more important work occupies tho attention of tlio Imporial Economic 
Botanist, and because it seems dcbirnhlo to concentrate all tho work at Sirscah 
Eescaich Station of the Indigo Planters’ Association. 

Item 18. — Experiments for resisting tho pigeon pea wilt disoaso have shown 
a oonsidcrahlo promise in the Bombay Presidency. The selected seed from tho 
disease infected idots at Kirkco Enrm has this year given a crop with at least 76 
per cent. IcBs diseased plants than last year’s crop. Tho w'^rk will ho continued, 
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Similar osperiments at. Pusa were lost irg to the flcods so that no infeolious 
wore carried out. 

Item 19. — The Pusa Institute has published a bulleliu by Air. Lofroy, on 
thc'cotton boU'worm of the Punjab which describes the measures to be adopted 
against boll worm. The Imperial Entomologist visited tho Punjab several times 
during the year and suggested means to check tho ravages of tho boll worm to - 
tho cotton crop of tho year. Tho results of the introduction of parasites arc 
encouraging and justify the continuance of the work on those lines. 

Item 5i.— The Imperial Entomologist visited United Provinces during 
November 1900. 

Items 23 and 24. — Programmes of Provincial Pepartnient8.—-1:hQ^ Govern- 
ment of India have invited tho attention of the various Local Governments to 
tho general principles recommended by tho Board. 

Item 25. — Bomhay. Alhali Lands in Sind. — In July 1900, the Bombay 
Government submitted proposals to tho Govornment of India for the appoint- 
ment of a specialist for five years to investigate the alkali problem in Sind. 
Before submitting the proposals to the Secretary of State, the Go\ ernment of 
India have asked the Bombay Government to furnish them witli some facts 
as to the nature and magnitude of the alkali o-^tI, tho time from which it dates, 
the rapidity with which it is spreading and.thc facloisto w'hich it is aijparontJy 
due. The question is still under consideration. 

Item 26. — Bxperiments in the inttoduelion of Egyptian cotton in Sind . — 
Tho Bicector of Agriculture, Bombay, has fully described tho results of tho 
experiments with Egyptian cotton in Sind obtained during tho season 1906, 
in Appendix B to the Annual Beport of the Department of Agriculture, 
Bombay Piosidency, for tho year 1903-06. It w'as decided to restrict tho 
cultivation to such area as could be cdectively supervised in order to introduce 
a knowledge of the Egyptian methods of cultivation. Eifty tons of seed were 
imported from Egypt and 5,000' acres are reported to be under this cotton 
during tho season. 

Item 27. — Investigation of the ground-nut tikJca dis''ase.— ‘Is promising 
well and will be continued during the year. It has been suggested that the 
disease might be checked by introducing new and early ripening varieties. 
The Bombay Department of Agriculture has arranged to obtain from Amciica, 
Japan and Bondiohen.’y 6 tons of seed from each for distribution before Alay 
1907. 

Items 28 to 31. — United Provinces.— Ihs Government of India have 
invited tho attention of the Local Government to these items. 

Item 32. — Bengal. — The Government of India have invited tho attention 
of the Local Government to this item. 

Items c3 and 34. — Madras. — The attention of the Local Government has 
been invited to these items. Air. Einlow’s bulletin on the extension of jute 
cultivation describes the proposals for extending this crop. 

Item 35. — Punjab. — Tho Government of India have invited tho attention 
of the Punjab Government to this item. 

Items 37 and 38. — Central Provinces. — The Government of India have 
invited the attention of the Central Provinces Administration to those items. 

Items 39, 40 and 41. — Eastern Bengal and Assam.— The Government of 
India have invited the attention of the Local Government to those items. 

Items 43 to 50. — The Improvement of Indian Wheat. — The Government of 
India have again addressed tho Secretary of State regarding the appointment 
of a Wheat Expert. T. hey have also suggested to the Local Governments the 
desirability of completing, as far as possible, an agricultural suivey of tho varie- 
ties of wheats grown in Sioir respective provinces. 

Items 51 to 55. — The Impj'ovement of Indian Tobacco. — Tho Govern- 
ment of India have again recommended to tho Secretary of State the appoint- 
ment of a Tobacco Expert without whom it is not possible to adopt the Board’s 
suggestions on the subject. 

Items 56 to 60. — Veterinary. — Ihe malteis included in these recommenda- 
tions are still under the considciation of the Government of India. It is 
also under consideration whether a separate Board of Veterinary Science in 
India should bo established. 
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Hems G1 to 65 , — Oommercial FcMilhers.-^-Thxi Govornmont of India 
negatived the proposals of the Hoard of Agriculture for the appointment of a 
Oonlmittoo to collect information concerning the use of Commercial fcrtili^sors 
iir India, for the purpose of considering the possihiliiy of introducing a system 
of inspection and control by legislation or otherTviso. This decision has been 
communicated to the members of the Board with tlio permission of tbo Govern- 
ment of India in order to enable Lliose who are spooially interested in the subjeot 
to collect further information for fuithcr consideration hy the Boaicl. . 

At its last annual meeting hold on the 13th August 1000, the United 
Plantois’ Association of Southern India discussed at oonsidorablo length tho 
subject of the neod of Government control oyor the sale of artificial fertilizers. 
The meeting was attended by tbo Inspcctor-Gonornl of Agriculture, Brs. Leather 
and Lehmann. The Association has submitted a resolution urging earnestly 
a reconsideration of tho recont decision of tho Governmeat of India in this 
mattor and requesting that a soarohing inquiry may bo instituted with a view 
to the early iutroduction of some system of control on the lines existing in tbo 
United States. 

Items 67 to 71. — FroccHire at the Board Meetings. — Tho Government of 
India have generally approved the proposals put forward by the Board and 
have left the practical methods of the pi*occduro to be followed at tho meetings 
of tho Board to tho experience of the Board. 

As regards the inquiry into sugarcane which forms the princiijal suhjoct 
for tho discussion at this meeting of tho Board, Mr. Barber kindly prepared a 
soliemo for Proviucial inquiry. Tho notes submitted hy the Provincial Boparl- 
ments on the subject are appended (see Ajipondix H, page 81). 

Items 72 and 73.-- Blace of Meeting. Govornmont of India have 
approved the rocommendation of the Board that its meeting should ho held in 
alternate years at Pusa and in tho Provinces. 

Hem 75. — The form of degree or diploma, — ^The question of tho foim of 
the degree or diploma to ho conferred by provincial Agricultural Colleges is 
still under the consideration of the Government of India. They have promised 
to address Local Govcrumculs separately, if necessary. 


P. G. SLY, 

OJfg. Inspeotor General of Agriculture in India and 

Bresident, Board of AgrienUnre in India, 


Hote on the prospective sugarcane experiments hy Messrs. J, W. Leather 

and E. Shearer, 

The cultivation of varieties of cane at Pusa has led to the following as 
being the more important question whicdi wo should tiy to answer — 

(а) Date oj Planting. — TLc canc wns plnulod in March of thoourront year 
and w'c think two dates, approximately October and Pobruary, should bo tried 
with a thin variety and a thick variety in order to note any advantages which 
might accrue from the oiio or iho other. Judging by tbo prosont crop, it seems 
likely that some cane can bo obtained maturo from tbo end of October and it is 
of importance to ascertain over bow long a period oano can be brought to 
maturity. 

(б) The depth at which sets should he planted should jirohahly defend on 
tbo moifiluro conditions of tbo soil. 'W’horc tho sets nro put into freshly irrigated 
land, as in black cotton soil tracts, thoro con bo no object in putting tbo sets deep. 
But where tho cane ia planted without irrigation, aa in Bohar, it is an open ques- 
tion whether sots should not bo covered with several inches of loose earth. 
It is proposed lo plant several varieties with two distinctly different amounts of 
earth over them. 

A similar question is whether tho prosont Bohar plan of preparing a trench 
beforehand is tho most desirable. A groat part of the moisture which was in 
the removed earth and some of that from the bed of the tronoli is lost. We 
therefore propose to plant some two or three vaviotios in pits, made at the time 
ofplantingt as a moans of testing the question. An irrigation obannol will bo 
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made afterwards along tlie line of pits. The whole of the earth dug out of the 
pit will be replaced together with the manure. 

In this connection also it seems possible to do all the cultivation required 
for cane by bullock power only. With the implements at present at our com- 
mand wo can cultivate to a depth of 9 inches and if necessary subsoil stirring 
oonld be done in addition. The question of bullock power for cultivation is 
important because of the cost of manual labour and also the difficulty of 
getting the requisite amount of labour at a busy season. We therefore pro- 
pose to plant an area of not loss than acre to 1 acre by bullock power only. 

(c) The (Jistance helween rom of cane has been 5 feet up to the present. - 
Mr. Barber has found 4 feet sufficient and wo propose to plant two or three 
varieties at this latter distance between rows and two or three varieties of thin • 
canes at 8 feet G inches. In the experiments with pits these will be 4 feet by 

3 feet apart. 

(d) Some of the canes ibis year have been unable to support their own 
weight and have fallen. In the coming year some varieties will bo bound by 
the lower leaves as soon as these commence to fade and this binding will be 
continued upwards ; finally, when the later stages of growth have been reached, 
three or four stools will ho bound together at the upper part. 
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APPENDIX 0. 


PEOGBAMMU of the imperial DEPiVIlTMENT OP AGRICULTURE POE 

1007-08. 

PnoG-itAaiME OP 'xnE Agmottetubatj Resbaboii Institittb, Pdsa. 

The soiontilio work oB this Institute for the coming year is indicated in the 
programmes submitted under the different seotions. 

The onn‘>lmotion o£ the buildings sanotioned by the Government of India 
has practically boea finished with the exception of the Phipps’ Laboratories. 
The stone and brick wojk in this building will continue for some months longer. 
Tho fnrnisbings and fittings, ns woll as the erection of oleotrio and gas instsfila- 
tions, will also take to the end of the year, so that it is calculated this import- 
ant building should be ready for occupation in January 1908. 

Probationers from tho provinces to the niiraher of 17 have been taken 
for training during Ibo past year, and now that the hostel is finished this 
number can he increased if it is necessary. 

Tho ourricnlum of studies will he prepared by the Inspector General of 
Agriculture in India and tho staff. 

Boohs to tho value of B22,000 have been purchased for tho Library and 
Heading-room. A catalogue is in preparation and will be issued shortly. 

The publications from this Institute during tho past year, besides tho usual 
annual report, have consist ed of a quarterly Agricultural Journal of India and 
Memoirs on various scientific subjects. It is intended to continue this work. 

B. COVENTRY, 

Direcio)' of ilie AgrioiiUnral Mesearoh Inatitvte and 

Principal of the Agricultural College, Fusa, 


I. — ^Aghioumcubai, Ohektstbt, 

1. Available plant food in eoile. — ^Tbe programmes of 1905 and 1906 con- 
tained references to a series of experiments on tho determination of readily 
available plant food in soils. Tho subject has been limited mainly to a test 
of the value of Lyor’s method for tho estimation of avtiilablo phosphates and 
potash, and for tho most part only one natural order of plants has boon so far 
included. The experiments have consisted in (o) tho testing of soils by Dyer’s 
method in tho laboratory, and (6) the growth of plants in tho same soils both 
with and without ^Iditions of fertilisers in tho pot-culture house. The work 
was much handicapped at Debra bcoauBo the shed in which tho pot-oulfcures 
were made was unsui ted to such work, and iusccts and rats and fungi spoiled, 
some of the cultures A very well equipped house has been constructed a 
Pusa, and tho work is under good control. 

Altogothcr nine soils from various parts of India have been included, and 
the several years’ work has resulted in a very good confirmation faf tho value of 
Dyer’s method for the estimation of available phosphate, so far as the growth 
of cereals is concerned. Tlic data fw potash was not so certain. Tho more 
defiuito results are about to issue as o Memoir. 

Euturo experiments will inolude nalnral orders of plants other than tho 
gramineco. I intend also to apply tho information which wo have obtained 
to a certain area of Bohar, which judging by analyses of odd samples, is a fairly 
well defined and large aica deficient in phosphates, but how soon this can bo 
taken up must depend on other calls of my time and m_y staff. It is obvious, 
however, that if areas of land exist which possess special features, their geo- 
graphical limits and properties shonld follow as a practical outcome of such 
oxporimonts as those referred to. 

2. Jtain and dew, — As mentioned in my two previous programmes, tho 
amount of nitrogen compounds has been determined in rain water (ooUeoted at 
Dehra Dun and at Oawnporo) and in dow (collected nt Cawnporc) over one 
year in each case. Tho data obtained wore published os a _ Memoir of the 
Department this year, Tho result was to show that Indian rain does not 

(•S 
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contain any inordinate quantity oi buoIi compounds ; in fact tlie scrioB of 
Bpeoimens wiiioli wero examined contained no more than has been found in 
England. The amount of nitrate was relatiyely higher and that of nmmont 
rel5:ively lower at Debra, and this may perhaps be due to olectrio phenomena, 
but the popular notion that our rainfall forms an important supply of such 
plant food is clearly negatived. 

A similar series of records is being kept at Pusa, but if any novelty is met 
with, it will lie in other directions. 

8. Drainage. — ^The suhieot of drainage was also referred 1o in my previous 
programmes. During the past year four rain gauges, two of 3 feef aud tuo of 
6 feet thick and 1 /] ,000 acres in area, hare been constructed at Pn«:a, and I 
wish hero io mcniion that wo are under obligation to Mr. M. Jl. Arnott, Ihe 
Superintending Engineer in charge of the works, for the interest which he 
took in tlieir construction. If these gauges are to jicl'd leally salisfaclory 
data, they must contain only undistnrhed soil, and Mr. Arnott constructed 
those at Pusa quite sueccssfullv, the earth being not only imdisturbfd land but 
also quite free from cranks. They wore completed hoforo the commcstcemont 
of the ram*!, hut the measuring apparatus was only fitted np later, and imper- 
fect records wore all that could he maintained thic year. The diainngo water 
was tested for nitrate and it was found to bo almost froo of this conslituoiit. 
This was anticipated from a previous examination of tho soil. In this respect 
our gauges are very different from those at Cawnporo. Two of them carry duh 
grass {Ognodon daoigloti) and tno are nMinhaiiiod fallow, and for tho coming 
year they will ho kept in this state. 

Tho* similar gauges at Cawnporo eoniinuo to yield most interesting drainage 
water. Through tho kindness of Messrs. Moreland and Hayinnn I have been 
supplied with samples throughout threo monsoons, and tho concentration of 
tho nitrate in water continues undiminished. JIoreoAcr the total quantity of 
ritrato this year (one of heavy rainfall) has been gro'it'»r than oven that of 
1901, Thi.s quantity is naturally not to he confused with the concentiation. 
It varies like tho quantity of drainage, with tho raintoll. 

4i. Water in soils — As mentioned in my last programme, n record of tho. 
amount of moisture in tho soil throughout tho year n as to bo maintnined. This 
liasbeon demo since Eehruaiy down to n deplliof 6 'feet from tho surface. 

Tho apparatus employed lias not been puhliclv dosorihcd, I intend to do 
this during the ooming year, hut it may be hi icily stated that a spocimon of 
tho undisturbed soil is obtained and weighed without any such loss ormoii.fiirc 
as would affect tho lequircd aocuraoy of the cxporimonts. The soil is llioii 
dried and the moisture estimated by difference. I'l-om tho fir.^.t horiug.s it 
hacanio jicrfccllv evident that accurate as this information is. other data would 
he neocssary. The percentage of water was found to vary in a quite uneijieoleii 
degreo, and this could only ho roferablo to differonoes in tlic physical nature of 
the different strata. Accordingly it was necessary to ad* to* the foicgoing 
“ p‘'reentage determination ” oi the amount of water, a careful physical exami- 
nation of the different strata. This is a most tedious and time-ahsorbing matter 
and lias delayed tho work in a measoro But one result has been clearly 
defined, which is that, after percolation has ceased, tho quantity of water present 
in any volume ol soil is dependent primarily on the ])hysical character of tlio 
soil, and that, within a fen inches there can ho a variation from 8 or 10 per 
cent, up to as much ns 20 per cent, of water. This is iu full agreement with 
the opinions on tho suhicct of soil moisture which Mr. Lyman Briggs of the 
United States Agriculture Department expressed several years ago. It also 
shows the futility of expressing the quantity of water in soil simply as a 
" percentage. ” There is every reason to expect that it will ho possible to 
publish some very interesting data during the year. 

_ 0. Soil gases. — Duiing the last few months I have perfected an apparatus 
which enables one readily to dotormino tho quantity and nature of tho gases 
contained in soils at vaiious depths. Itis a subject uhich has occupied my 
thoughts for several years, but which for technical reacons I was unable to 
submit to experiment until I came to Pusa. At present there is no very precise 
information on this matter in any country. 

6. Cyanogenetic glucosides. — ^It has been decided that tho work at Pusa on 
this subject shall bo rostrioted to an enquiiy intp the conditions under which 



tliCEG glucosidcs urc formed in planfs. So for no success has attended the 
experiment. T have failed to groiv sorghum containing any material propor- 
tion of dlmrrin, hut further experiments xvill bo conducted during the coming 
season. Linseed, another plant in which a cyanogonetic glucosidu is formed, 
is noAv growing at Pusa, and it contains very oonsidorablo quantities, hut the 
conditions of the formal ion are still unknown. 

7. Manures: Calehim Cyanamide and Caloium nitrate . — These are the 
two suhslancps which. Lave during very recent years been prcijarcd by bring- 
ing atmospheric nitrogen into combinaiioa with lime and carbon or oxygen 
respectively. Their nature has been sulSoiently made known iu various 
agricultural journals. Both have been employed in my pot-onlturo experi- 
ments, and I hope to see thorn used in field experiments very shortly. The 
question of cost is naturally a very important one, hut judging by figures 
published iu Europe, tiicir nilrogen is already as cheap per pound as that in 
either Chili saltpolro or sulphate of ammonia. I need only add that I have 
found no dclelorious elTeots to follow the use of the cyanamide. 

8. Field experimental — A separate nolo on some field experiments, wMoh 
will extend over a series of years, will be submitted by Mr. Shearer and myself 
iu January. 

9. General analytical taork . — Owing to the appointment of Chemists to 
the Provincial Agricultural Departments, the number of odd specimens sent 
for general analysis is likel}' to decrease, and indeed it has done so in a measure 
already. As a result there is not only more opportunity for the prosecution 
of various investigations but it is also possible to organize the work moie 
perfectly. Hitherto it has been almost essential to give preference in a great 
measure to analyses of provincial samples, and this has not enabled mo to 
detail one assistant to any one spocifio work. But with the decrease of such 
odd anal) scs, this more perfect oignnizatiou will become possible. 

10. Frobalionera . — Throe probationers from provinces have been accom- 
modated in the Pusa Laboratory during the jiast year. During the current 
year several of the newly apjioinlod Chemists to provinces aro to spend some 
months at Pusa, and the small temporary laboratory will bo very fully 
oocupied. 

J. WALTER LEATHER, pu. d., 

Imperial Agricultural Ohemiat. 


II. — Economic Boxant, 

1. Hunt breeding and plant improvement , — During 1907, the following 
crops ill be studied ; wheat, tohaooo and batloy. The detormination of the 
vaneties of Indian wheat, tobaoco and barley will bo continued, 

Fibre plants . — Tho collection and investigation of fibre-yielding plants 
will ho continued. 

3. Fruit experimenta , — Tho permanent experiments on tho oulturo of 
Indian fruits will ho continued on tho lines laid down in tho first report. 

d. Minor investigations , — The study of tho varieties and cultivation of 
cassava. Tho Imperial Agricultixral Chemist will determine the amount of 
gluoosido and starch. Tho economic impurtanoo of the male plant in ganja 
cultivation. 

6. Fublicationa , — Tho monograph on Indian wheat will he completed. 

A, HOWARD, M.A., 
Imperial Jlicouonuo Botaniat. 


IIL — MvooLoey. 

1. T) aining.—Hxc training of provincial probationers in Mycology will 
he continued. The probationers from Bengal and tho Central Provinces will 
finish their course, and now men will ho received from Madras, tho United 
Provinces, and possibly another province. A period of about 18 months will 
bo required in each case. 



2. Besearcli and emperimenial work (o) Soil fungi in relation to plant 
life . — A number of the commoner fungi found in decomposing organic matter 
in Pusa bare been isolated. Presli collectioDs are made fiom scleoied localities 
so as to ascertam tbe relative ficquency at different seasons of tbe diSerent 
species. This must be continued over some years. The effect of these in pure 
culture on dead regetablo tissue udll be tested, as soon as a sufiicient number 
of constantly recurring forms have been obtained. The work on Mycorbizas 
or tbe association of fungi with living plants will be continued. 

(i) JFtlt diseases . — ^Tbe efforts to 6btain a resistant strain of pigeon pea 
{arhar or ttn') are showing considerable promise at Bombay. The selected 
seed from tbe disease-infested plot at Kirkee Barm has this year given a crop 
with at least *75 per cent less diseased plants than last year’s crop. This work 
will be continued. The similar experiments at Pusa were lost owing to the 
floods. No infections were carried out at Pusa for tbe same reason, but fresh 
arrangements will be made for tbe coming season. 

(c) Surgarcane diseases . — Tbe plots at Pusa wore fl.ooded in August and 
tbe experiments lost. Sufficient growth bad, however, occurred to illustrate 
the good effects of seed selection. This w'ork will bo repeated and fresh 
experiments started. 

(d) Crop rusts . — Tbe work at Cawnpore, in conjunction with Mr. Ilaymau, 
to ascertain the origin of wheat rust each season will bo continued. About 100 
plants in all have been grown under protection from outside infection u itbout 
do\ eloping mst. A considerable number will again be grow u in tbe cases 
under varying and better controlled conditions. It is proposed to repeat at 
Pusa some of Dr. Eriksson's cytological work, which is in "want of conilrmation. 
Tbe investigation of other crop rusts may be lalen uj) if occasion aiiscs. 

(e) Smuts .’-- Tbe life history of some Indian smuts is being investigated and 
work on these will be continued. 

(/) The identification and study of other fungus diseases of crops will 
occupy, as usual, a large amount of time. 

8. Systematic toorh . — Arrangements have been completed for tbe identi- 
fication of most of tbe species of lungi which have been collected during the 
last five years. _ Tbe necessity lor this work, which cannot bo satisfactorily 
done in India, is apparent from the fiist large collection dealt w'itb, that of tbe 
rusts and smuts. Though these parasites have bad more attention paid to them 
by previous workers in India than any of tbe other groups of fungi, one new 
genus and forty-two new species weie contained in a first collection of one 
hundred and forty-three speoimons recently worked out in conjunction with 
Herr Sydow at Berlin. Other groups will be taken up in turn. 

E. J. BUTLEE, 

Imperial Myoologisl. 


IV.— Entomology. 

The work of tbe past year in studying and advising on insect pests will be 
con^ued ; assistance will be given in diiccting the w ork of provincial assistants 
until the appointment of Entomologists to provincial departments. This work 
will occupy tbe major part of the time and no new investigations of an esten- 
five nature are proposed. The enquiry into insecticides, non*poisouons to 
cattle, will be continued. The results gained with tbe le-intioduction of 
paiasites of the cotton bollworm to tbe Punjab justify a continuance of this 
work which will probably restore normal conditions. The value of trap crops 
W'lll be studied as oppoiturdties permit on the Pusa Expeiimental Eaim. Some 
progress has been made with the mvestigation oi biting flies, and it is proposed 
to continue this and to publish the preliminaiy results. It will be neoessaiy to 
continue the work of the insect survey of the plains of India with a view to the 
identification of common insect pests and their allies. Should the appointoent 
of pxoviucial Entomologists lessen the mass of routine work, it may be vossible 
to commence the study of the parasitic enemies of pests irith a view to an 
extension of this method to pests other than the bollw oim of cotton in the 
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Punjab. In co-operation -vEitb the Madras Agricultural Pepnrtmentj it is 
hoped that it may bo possible to investigato the insect pests peculisir to Southern 
India. A method of oheohing tho migratory locusts will be tested in co-opera- 
tion with tho Punjab Agricultural Department ; should there be any extensive 
occurrence of this pest, other work will bo dropped in favour of the more 
careful study of this important insect. 

H. MASWELL-LEPPOr, M.A., 
Imperial ^Entomologist. 


V. — AgEIOUIiTTJBAIi BACTBIlIOI.OaT. 

As this officer will bo on deputation during the coming year, no programme 
is submitted. 


VI. — AaBioumuBB. 

1. Tho initiation of a series of permanent field experiments in conjunction 
with the Imperial Agricultural Ohemist, a note on which will be submitted 
separately. 

2. Sugarcane. — ^Tho cultivation of tho selected varieties will be continued. 

Z. A syatemaiio trial of the efficiency of field agricultural implements— ~ 

natine and foreign in use in India. — An attempt uill bo made to estimate the 
co-efficient of friction in eaoh case and to work out tho draught in foot-pomrds. 

4. Experiments loitli cotton, annual and perennial. — These were initiated 
by the Insiiector General of Agriculture in 1904. In tho caso of the annual 
cotton, the design was to discover or produce a superior cotton, indigenous or 
exotic, suitable for cultivation in Behar. Many tree cottons were collected 
and grown with tho same end in view. The Tivork has, up to the present, been 
largely a failure, but will ho continued on the linos originally laid down. 

5. Training of probationers, — Will bo continued ns at present. 

E. SHEAEEP, H. A.f 

Imperial Agriculturist. 
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PROGRAMMES OF PROVINCIAL DEPART UENTS OP AGRICULTURE FOB 

1907-08. 

BOMBAY. 


I. — AffniooLinnAii Stations in otiarge op the Deputt Direotor op 

Agriculture. 
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In addition laud lias been acquired (66 acres) for a farm to be irrigated 
from the Goltdk Canal (Belgaum District). 

2. Continuotis investigattons are being conducted on the maunrial and 
cultural practices of the cultivators in the several districts of irhiclj the 
conditions on the above stations are typical. New methods and artificial 
manures are boing tried in comparison. 

3. Selection of following crops is a part of the work of all stations on 
which they are growm, vis., — Cotton, Jowai', DJljri, Wheal-, Tuer, Til, Ground- 
nut, etc. 

4. Foreign varieties of these crops are being tried. 

5. Cotton breeding is being extended. 

G. Wheat breeding is being initiated. 

7. The Cotton survey of the Presidency is being continued and whore 
mixtures are grown, these are analysed. 

8. The survey of the cottons of the toorld is almost complete. 

9. A wheat survey is similarly being initiated. 

10. Groundnut disease (Tlklca) is now being taken up. 

11. JDisease proof potatoes are being sought for (DaliArwdr). 

12. Tobacco cultication and curing are being investigated (Nadiad.) 

13. The syice gardens of Kanara are being experimented on with regard 
to the question of leaf mould. 

14. Land Reclamation is being attempted under 3 sets of conditions. 

16. Irrigation on several of the stations is a subject of experiment both 
OB regards quantity of water to lie applied and method of raising it. 

10. Insects Tests are being investigated, 

17 Furopean ploughs are being indented for by cultivators and are 
supplied at cost price. 
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II.— AoMCUiirnRAL Stitions in cha-rgb or the Propessor or 

AORICOIiTnilE. 
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MANJni STATION. 

Mdnjri station is a Sugarcane Parm. A comprehensive series of experi- 
ments has been drawn up by a Committee composed of the expert officers of 
the Depaitment and tho Director. 

Rot-itions suitablo for tho block system of irrigation, manurial tests, 
including fallowing, green manuring, application of farmyard manure and 
castor oaljo, farmyard manure and. fish manure, farmyard manure and 
safflower cake, in varying proportions ; farmyard manure, farmyard manure 
and sulphate of potash, farmyard manure and ammonium sulphate, farmyard 
manure and orude nitre. 

In all cases, the quantity of manure is to be measured by bulk as well as 
in terms of its cbemical constituents instead of solely in such terms as in 
previous experiments. 

Cotton and jute under iirigation are to be tried. Iirigation experiments 
will be continued. 


Poona Station. 

Poona Station is small and irregular. Dr. Butler has a series of experi- 
ments with groundnut Tikka disease, and one with Tur wilt which will be 
continued. 

Trial of new varieties and growing of fodder for the Dairy complete 
the work of the Station. 


Lonatla Station. 

Lonavla rice experiments are to be continued. The principal line of work 
^ is to investigate the principles upon which the efficiency of rah depends, and 
to find a suitable substitute. 

Some work in making a surrey of the rice varieties has been begun. 

Poona AanicuLTOKAi. CoNLr.ar, Station. 

College Eaim is purely for demonstration. 

Poona Daiet Station 
The Dairy is run on commercial lines. 
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III. — ^Agbicditukaij SaAaioKS in cnABGE 03’ 'jhe; Ecokomtc Eotamist. 
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G-ANXsnxniKD Gaudisks. 


1. A systematic collection of indigenous trees and slirubs' to determine 
(among others) the folloTving facts : — 

(I) The most satisfactory methods of reproduction, transplanting and 

treatment during growth. 

(II) The periodical increment of growth. 

(III) Periods of leafing, flowering, fruiting and ripening of seed. 

(IV) Age at maturity. 

(V) Special investigations regarding tho quality of timber, yield of the 

other coonomic products, etc. 

2. Experimental introduction of rubber, fibre, medicinal plants, etc, 

8. Experimental tests on exotic plants on tbe same lines as (1) and (2). 

4i. Endeavours to increase and to improve tbe yield of fruit trees, indigen- 
ous and also exotic, if found suitable for the Deccan. 

D. Botanical research, in special natural orders, the first three to be under- 
taken being Malraccoe, LoOTminosm and Cucurbitacese. 

6. To continue tbe orutivation ot cottons for purposes of botanical olassi- 
fication, also of wheat and rice. 

7i To attempt the improvement of a selected numbta’ of our finest wild 
flowering plant's so that they can be used as garden plants. 

Daesiun Gauduns. 

Programme of work as in tbe Ganesh Ebind Botanical Gardens with 
special r^erence to conditions in the Eonkan. TVbilc the Port is being cleaned 
advantage is being taken to study the best local methods. 


United Pkovinces op Agra and Oudu. 

The following are the principal subjeots of investigation at tlio different 
agricultural stations : — 

' 1. — Cawkpobe. 

experiments. 

1. Tbe permanent series with wheat and maize. 

2. Trial of artificial manures on cotton. 

3. Comparison of ncem-cako, cotton refuse, and poudretlo on the yield 
and quality of potatoes. 

ii. Long-term experiment w^itb green-manuring. 

B . — Variety experiments. 

5. Varieties of early ripening arlivr {Qajamis indictis) as a protection 
against frost. 

6. Trial of a variety of maize as a fofldor crop. 

G. — Study, improvement and selection of crops. 

7 Wheat . — Completing tbe provincial collection and record of local infor- 
mation as to relations of varieties to soils, resistance to rust and drought, baking 

>0 r 
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qualities, comparative prices, export demand, and local estimation in wliioli 
eacli variety is held. Hybridization. 

8. Cotton : — 

(i) Indigenous. — ^Botanical study of the local varieties ; examination of 
the relative proportions of different typos as commonly sown 
together. Extent of variation in these types, Their selection 
and trial from an economic point of view. 

" (ii) American . — ^Introduotion of the longer-stapled American variety (ff, 
Mrsutumt Mill.) with arrangements for securing to the cultiva- 
tor its full marhet value. 

(iii) Indian.-^ — Study of the ohanges which take jilaco in certain typos of 

Indian cotton when brought to this Province and grown under 
conditions to prevent any possibility of cross-fertilization. 

(iv) Hybridization. 

9. loppy. — Selection. 

10. Rice. — Cross fertilization of two varieties, to meet the ravages of the 
rice-sapper {Leptocorisa acnla) and obtain a libc of good quality uith the pro- 
tective qualities of a coarser variety, in which the head remains in the sheaf 
until maturity. 

D . — Other investigations. 

11. Nitrogen investi^tions, including examination of drninago-watevs 
and a sot of rotations designed to iiidioate the effect on tho fertility of tho soil 
of different forms of cropping customary to tho province, and to ascertain how 
far the benefits following a gram crop are duo to nitrogen collection and how 
far to orop variation. 

12. JBfist.— -Joint Work with the Imperial Mycologist in an enquiry as to 
the origin of rust, its earliest apj)Qarance, possibility of the disease being carried 
over by volunteer crops, and selection of rnst-resisting varieties carried out 
under conditions conducive to rust. 

13. Seed inoculation — Pot experiments carried out as a check on the 
field experiments at Oral Station. 

14*. Jrr»^flK9«.-;-AiTangoments for determining tbo seepage of water in 
field channels, and the average quality of water required at difieront seasons of 
the year for different crops in the dmb soils. 

16. Trial of fodder crops for growth in seasons of scarcity. 

16. Entomological records. 

17. Incidental investigations such as testing plots for experiment, deter- 
mining residual capacity of old manurial plots, etc. 

II •— Orai. 

1. Botanical examination of cotton collected from different ijarts 
of Bundelkhand, examination of the relative proportions of different types as 
commonly sown together : selection and trial from an economic point oi 
view. 

2. Wheat. — (i) Attempt to select a rust-resisting wheat conducted under 

special conditions conducive to rust, and with seed obtained from all parts of 
the Province. ^ 

(ii) Trial of wheats bred at Cawnporo as to suitability to tho locality and 
resistance to i-ust. 

3. Linseed . — ^Work as in connection with selection of wheat, BiUssian, 
Dutch, Australian and country varieties under trial. 

4. Jiiar . — Glassification of Bundelkhand juars and enquiry into tho local 
varieties most suitable for distribution locally in times of need. 

6 G-roiind’nuts. — ^Trial of Japanese, American, Spanish and Bombay 
varieties on light land under irrigation. ^ 

6. Kans . — ^Trials of methods of eradication. 

7. Fodder-supply. — Propagation of spineless cactus and other plants on 

waste land. _ ^ 

8. Seed inoculation. — Inoculation of gram on poor soils. 

9. 'Ullage, — Study of implements for Bundelkhand soils. 
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III.— Alioakh. 

This station lies in the centre of the cotton ti'aot and is designed mainly 
for improvement of this crop. The station "was only opened in Juno 1906 and 
tliis year’s programme of oultivalion is preliminary. The lines of work pro- 
posed are 

(1) Study and selection of the local cotton, and enquiry as to the local 

trade demand. 

(2) IMethods of sowing and interonlture. 

(3) Introduction of an improved cotton, if possible American Upland 

with arrangement to socuro for cultivators the value of the 

quality. 

(di) Trials of implements and water-lifts,’ 

IV. — PAnTAUflATlIT. 

This station, too, was opened only in .tune 1900. Its "specialities will he 
rioa and sugarcane, hut for the present the cultivation is designed only to get 
a knowledge of the soil and conditions. 

The distribution of seed on credit and. the demonstration of methods of 
sugar manufacture are conducted from this statiou. 

Other lines of work which arc being taken up are : — 

(11 Introduction of maize in the locality. 

(2) Improvement of the ravine-systems as grazing grounds. 

(3) Preliminary trials of ammonium Sulphate on sugarcane. 

V. — kEotAUWion Statiokr. 

The arrival of the Agricultural Chemist is awaited before revising the 
present programme. The railways haring quoted a low special rote for gypsum 
an experiment is being undertaken with an area which is at present just too 
alkaline for cultivation. 

VI,— WnL JNVESTIOATIONS. 

• * 

The well survey continues. The facts of each village in the Province are 
now on record, except in a few districts, and the villages where irrigation is 
dofeotivo are being classified according to Ihoir needs. 

Porurs have been placed under GoUectors in the majority of districts to 
a.RsiBt in locating sites for wells. The investigations still in progress relate 
to : — 

(1) The best form of percolation well for fine sand in localities where 

springs do not exist. 

(2) The most practicable way of increasing the supply in the rock-wells 

intbe south of the Provinces. 

(3) The safe employment of oil-engines or other power lifts in spring 

wells in the alluvium, 


Peng Alt. 

1, The experiments on (a) paddy, (&) jute and (c) potatoes that are 
being carried on at the Purdwan Agricultural Station will bo continued. 

2, The oxperimonis on (a) aman poddy, (6) mts paddy, (c) jute, (tf) 
potatoes and (e) groundnuts that arc being carried on at tho Outtaok Agrioul- 
lural Station will he continued. 

3, The experiments on (a) sugarcane, (5) wheat, (c) mustard and (d) 
paddy will also ho continued attho Uuinraon Agricultural Station. 

d<. Tho two agricultural statious newly started at Paukipur and at Sahanr, 
near Bhagalpur, will be brought into working order. 

5. Another new agricultural station will ho started during tho year. 

G. Tho production of jute seed at Puiuoa, Ohinsurah and porhaps 
Porhampux will bo continued. 

7. The work in oonneofcion with Iho cultivation of JJitri cotton in the 
Ohota Nagpur Division will be extended. A special farm will possibly he 
opened for this purpose, in addition to encouraging tho cultivation of tliis 
variety among private cultivators. 

8. Tho working of tho Tasar Silk Parm which was started in April last at 
Chaihassa will bo continued. 
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JilADBAS. 

The geaoral programme sketched in Board’s Proceedings No. G8B7 *Mis- 
cellaneous of 20th November 1905, will be followed during the year 1907. 

The following brief note is forwarded on the work proposed for 1007. 

1. The attention of the Government Botanist was mainly engaged in the 
investigation of the haustoria of the sandal- wood tree, on which subject two 
papers have been issued. 

The wild peppers of Southern India arc still being studied, and a collection 
has been made of the flora of the Government pepper farm at Taliparamba 
(Malabar). A collection of lemon grass was made and some plants sent to the 
Director of Botanical Survey, Calcutta. An attempt was made to send some 
lemon grass plants in wavdian cases to Barbados through Kew, but the plants 
died before reaching Gibraltar. Seeds are now being collected -on the Talipar- 
amba farm and .will be sent by post direct to the "West Indies. 

2. The study of the root parasites of the sandal has been finished, and the 
haustoria' of Oansjera, Olaar, 2[imenia and OpUia are now being studied by 
the Government Botanist. A collection of other root parasites such as Strigas, 
JBginetia peanncnlata NicotianeB, etc., is also being made. A special Agricul- 
tural Inspector is now’ engaged in collecting material for a report on the sugar- 
cane cultivation of the Presidency. This will be completed during the current 
year. 

3. The Mycological Assistant is on special duty in connection with the 
experiment which is now being made to arrest the spread of the palmyra 
disease in the Godavari District. 

4. The Imperial Entomologist paid a short visit to Madras in December 
last, and has kindly undertaken to frame a definite programme of work for the 
Entomological Assistants during the coming year. It is also hoped that 
Mr. Lefroy may be able to spend a portion of the current year in the Madras 
Presidency in investigating tlio Entomology of Southern India. 

6. The tillage and raanurial experiments described in last year’s note will 
be continued, and in the case of cotton an attempt will be made to extend the 
cultivation of the pure Karunganni cotton in Tinnevclly by the selection of a 
quantity of pure seed, which will be distributed to the ryote under agreements. 
' The addition of a black soil area to the Koilpatti farm will also ' permit an 
increased supply of puic seed to bo raised for distribution to the ryots who 
showed much appreciation of the selected seed distributed to them last season. 
It is at present intended to coneentratc the cflorts of the Agricultural Depart- 
ment in Tinnevelly on extending the growth of pure Karunganni. 

6. Experiments in long-staple cottons will be continued at Attur and Tali- 
parmba, and at the new’ farm at Nandyal in the Ktirnool District the “ northerns" 
cottons will be investigated. Simultaneously, the sorghums usually grown in 
Kurnool in rotation with cotton will be specially studied and attempts made to 
improve them by seed selection and introducing a leguminous crop into the 
rotation. Indigo will bo tried in the fiist instance, as this crop is still exten- 
sively grown near Nandyal. 

7. Sagarcane. — The Mauritius canes found most satisfactory at Samalkota 
have been introduced into the Ohingleput and Bouth Aroot Districts at Melrosa- 
purum and Palur, and a considerable number of canes will bo distributed to the 
ryots of the neighbourhood for the approaching season. A nursery on dry land 
will bo opened at Samalkota in the coming season for the supply of seed canes 
to the ryots of that district. Some additions have been made to the collection 
of canes at Samalkota which now comprises 38 varieties. 

8. ./rife.— Serajgunj and Howrah jute were introduced during the year at 
Samalkota and sunn hemp and gogn arc being tested along with them. The 
fibres have been sent to Calcutta for valuation. The same three fibre crops were 
also attempted on the Taliparamba farm in Malabar. The jute and sunn hemp 
in Malabar is poor, but the gogit promises well. All these experiments will be 
continued during the current year. 

9. Ground nut. — The Palur farm has been put on a permanent footing 
and a regular aeries of experiments has been laid down to test the different 
varieties against the local Mauritius which now holds the field. One plot of 
permanent ground nut will be laid down with a view to test the effect on the 
soil of continuous cropping with ground nut without manure. 

• Printed on pagnj 129—133 of tho Froceotinqs of tho Second Meeting of tlio Board of Agnealtnrc, lOOB. 
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10. The Hagari Exporimental station is being laid out for the- irrigation 
esperiments on black cotton soil. Ootton and paddy are thotv70 crops selected 
for experiment at first, and it is hoped that most of the area will be brought 
under irrigation in the coarse of the year. 

11. Tobaoco ' — The curing exporitnants undertaken by Mesars. Spencer and 
Company at Dindigul will be, ooutiaaed. In Ssptomber last a small quantity 
of light wrapper Sumatra tobacco seed was obtained from Borneo and is being 
grown near Oocanada and some American varieties are being grown for seed on 
the Koilpattl farm. 

12. JPaspahm dilatatum . — Is being tried at several stations, and is doing 
woll at Hagari in black cotton soil on ‘the outer slopes of irrigation cliannels. 
Experiments are being made by the Forest aud Rieveuue Departments and it is 
hoped' to summarize the results of theso early next yeai\ 


Punjab. 

1. The measures to bo adopted for the prosecution of Mic campaign against 
ootton boll-worm in 1007, are under consideration at the time of writing. The 
operations for the improToment of indigenous cotton will bo persevered with. 
They bare not met with any particular success up to the present, but adverse 
seasons and paucity of staff may be partly accountable for this. A scheme has 
been submitted to the Local Govornrnent fora systematic survey of the Province 
.with reference to the possibility of oxtondiug irrigation by means of embank- 
ments, water' obannels and wells, and also for rendering soientilic assistance 
to cultivators in carrying out minor works of irrigation It is probable that a 
start will be made next winter- Entomological work will be continued, the 
chief subjects being locusts, and sugarcane, cotton and oilseed pests. 

2. Tlie equipment of the Lyallput Oollege and Research Institute, the 
framing of a curriculum and prospectus, and the recruitment and traiaing of 
the members of the native staff, will claim the attention of the Principal and 
of the Agricultural Chemist. The Chemioal Laboratories should be ready by 
the autumn, and by that time a considerable amount of work should bo ready 
in oonneotion with the “'reh ” investigation referred to iu the next paragraph. 

8. The Deputy Director of Agriculture will be occupied with the distri- 
bution and improvement of acclimatised American cotton in the J helum and 
Ohenab Colonies; 1,5^0 acres were sown in 1906, and a substantial increase is 
expected in 1907. There will bo further trials of Egyptian cottons in the 
South-West Punjab (tlie Dora Ghazi Khan and Muzaffargurh District). The 
results obtained in 1906 were inoonelasivo. An experimental farm will be 
established and organised at JuUundur. An enquiry into “ reh ” has been 
undertaken in the Cbenab and Jhelum Colonies with a view to the reclamation 
of “ usar ” soils. Miscellaneous work includes the introduction and trials of 
new varieties of crops, Java indigo, small demonstrations of machines, and 
so forth. 

4i. The Lyallpur Agricultural Stations will be extended to 600 acres, the 
extension being for seed growing and demonstration. Owing to the incon- 
clusive uaturo of many of the results hitherto obtained, spcoial attention is being 
given to testing as large an area as can be spared by weighing the produce of 
the same crop and variety grown under uniform cultivation without manure 
on each plot. The comparative experiments will he slightly curtailed for the 
present, and- the hydraulic experiments are temporarily unavoidably discon- 
tinued. Experiments Avill be made in growing cotton on ridges so as to 
facilitate interoulture and prevent water-logging— a system which has been 
very successful on a small scale in the past year. The experiments and opera- 
tions with wheat aud ootton and other crops will be on the same lines as before. 
Selected varieties of wheat and cotton will be grown for seed distribution. A 
trial wiU be made with jnlo. 

6. The Sargodha Seed Farm is now well stocked, and will have large quan- 
tities of good wheat and cotton seed for sale. 


' Rubma. 

The Department in Burma has hardly as yet taken shape. I returned 
from leave and assumed charge as liirector on the 16th of October 1906. Prior 

CO 
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to'tliis Mr. K. D. Shroff, B.A., had been appointed Assistant to the Entomo- 
logist and had been devoting his time up till the date of my arrival to collec- 
tion and classification of insects and to the study of Burmese. Without 
eDBcient equipment and supervision, but little progress has been made. The 
Agricultural Chemist— Mr. E. J. Warth, B.Sc., arrived on the 29th October. 
Noue of our laboratories have as yet been begun and I had great difficulty in 
getting liim accommodation. The Principal of the Rangoon Oollcgo has kindly 
offered some help and Mr. Warth has had an opportunity of seeing how 
Chemistry is taught there. As he has already done some work on latcrite, I put 
him on to an examination of the laterite belt of Lower Burma witli special refor- 
onco to the surface soil, and the question of its manurial treatment. At this 
stage (early in Novemhor), it is proposed that Mr. Warth should he sent to Pusa 
for a time. On his return I propose to put him on to an examination and analy- 
sis of the soils of the selected Parma. He will also draw up elemcntaiy text- 
books on the lines of the syllabus suggested by last year’s Oonlercncc. 

Up to the time of writing an Agricultm’ist and Botanist have not arrived 
nor is it known when they may he expected. 

It may be added that excepting for the acquisition of land for Experi- 
mental Parms at Mandalay and at Hmawbi (near Rangoon) nothing further 
has been done. No buildings hare been erected aud further work awaits the 
receipt of orders on the whole scheme. 

In these circumstances nothing has been done up to date and it can hardly 
be expected that much in the way of definite work will bo possible during tlie 
coming year. Assuming, however, tiiat I shall shortly have a full staff, 
I shall employ them as follows : — 

The Agriculturist will he as much out on tour as possible, studying local 
crops and local methods of cultivation. I shall endeavour to accompany him 
as often as possible. Por this year the crops which ho might especially take 
up would be rice, tobacco, cotton and wheat (with a view to tho siu vcy of exist- 
ing varieties suggested by the last Board of Agriculture, both in tho case of 
tobacco and wheat;. 

The Botanist would also be out as much as possible, making coUcctions of 
tho various plants of the country and would work with the Agriculturist on tho 
survey of wheat and tobacco. 

The Chemist will, as above indicated, complete his work on the laterite 
tract which forms n largo and important one and would then lake up an analysis 
of tho soils of the two Experimental Parms ; all with reference to manurial 
experiments. 

The Assistant to the Entomologist — I should lie obliged , if Mr, Maxwell 
Lefroy would kindly work out a sohome of rcscach for this officer. I would 
suggest a study of the rice, tohrcoo and cotton posts, ' 

The Director, — As far as I can sec my work for the next year will princi- 
pally be concerned with organization of establishment and plans and specifica- 
tions_ of buildings. I propose, however, to look into one or two matters. Tho 
existing Experimental Gardens want attention Some have served their pur- 
pose ; some, I fear, have few results to show. I propose to go round as many 
of them as I can and advise on the de-sirability of thoir continuance or ahan- 
donement. The question of cattle-shows and the best methods of conducting 
them_ requires careful consideration. The Rice-orop. of Akyah is causing a 
certain amount of alarm amongst merchants and I propose to discuss this matter 
aloug with the millers. Rangoon, Bassein and Moulmciii will also he visited 
during the milling season and various questions in connection with the quality' 
and milling properties of the paddy will be investigated. 

Next monsoon, even if, as is likely, the buildings are not ready and wo 
have not our complete staff, I propose to work the Parms witli hired temporarv 
labour simply on tho indigenous methods of the country. Thi.s will be better 
than leasing the land^ for another year and will also give the staff an opportu- 
nity of carefully studying local methods and considering possible improvements. 


Oentbal Protinobs aud Berae. 

1. There are now four Experimontal Parms in these Provinces— one at 
Ennns. Nagpur, one at Labandih near Raipur, one 

at Powarkhera near Hoshangabad, and one 
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near Alcola in Borar.^ ^ The total avoa of arahlo land on the four farms is about 
1,100 acres. In addition to this there is a grazing area of about 900 acres in all. 
These farms serve a double purpose — (1) as Experimental stations at wbioh the 
general agricultural problems of the Provinces arc investigated, and (2) us 
Ocutral dop6ts from which selected seed, good bulls and improved agricultural 
machinery arc issued. The Baipur Station is .situated in the rice tract, Akola 
in the cotton tract and Hoshaugabad in the wheat tract. The experiments at 
these stations aro devised to solve problems relating to the staple crop or crops 
grown in tho tracts in wliicii they aro situated. The crops experimented with 
at the Nagpur Station arc of a move varied type, as aro also the crops of the 
surrounding country. Tliis station, moreover, serves as a College Parm on 
which tho students of the Agricultural College get a general knowledge of all tho 
important croj^s grown in tho Provinces. The experimental work on which tho 
Dopartmont will ho engaged during the year will fall under the following heads. 

2. The chief experiments with cotton will bo conducted at Akola. Tho 

most promising of tho hybrids already bred 
“ will be grown on a larger scale and seed 

selected from tho best types of each hybrid. The four different varieties oj 
cotton commonly grown tinder tho name of jari or varadi will he grown 
separately and tho values of tho outturns compared inter ae, and with tho other 
local varieties. Experiments will also bo undertaken to ascertain how far theso 
can be improved, in tho quality and quantity of their lint by seed selcotioii. 
Exiendod experiments will be undertaken to ascertain the yield of long staple 
and short staple cottons. In the last 30 years coarse cottons have been rapidly 
displacing long staple cottons, and it is open to question whether the oultivation 
of coarse oot^ns is not really tho more profitable to tho ryot. Other experi- 
ments wuU be devised to decide ns to tho host spaoing distances for cotton plants, 
tho most profitable rotations, tho advantages or olhorwise of toi)ping the young 
plants to produce iucrcasod hrauohing, and of deep versus shallow oultivation. 
Egyptian and Upland Georgian ivill ho sown under irrigation about a month 
before the rains, as it is believed that, if thus given a longer period of growth, 
they will mature before tho drought and cold nights of tho vrinter, which seem 
to check their growth, set in. If tho experiment proves successful in tho 
experimental stage, it may ho possible to grow those on a practical soalo under 
tank irrigation in paita of the Central Provinces. 

3, Some preliminary work will be done in classifying tho wheats of tho 
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Central Provinces. Crossing will bo 


oai-riod out on soicntific lines with a view 
to produce a hybrid that w’lll bo immune to discaso and possess at the same 
time good milling qualities. Tho pure variotics and crosses that have already 
been c.vpcr]montcd with will ho tested still further for rust resistance. Ques- 
tions relating to depth of tillage and spaoing will also ho investigated. This 
experimental work will be mostly confined to tho Powarkhcra Station. 

4i. Experiments in rioo cultivation aro confined to the Labandili Station. 
The four different metbods of cultivation aro comp.aTcd, via., transplantation 
sowing by previous germination, sowing in sihi and cross-ploughing (Jjus/), 
and simple sowing in situ. E.Kporimonls arc also being conducted to ascertain 
W’hat is the most economical quantity of water for rico on different classes of 
soil and w'hotljer light waterings at frequent intervals aro not moro economical 
for the loss retentive soils than heavy waterings at longer intervals. The doublo- 
erdpping tests will also bo continued so as to find what aro the most profitable 
crops grow after rice, 

5. Tho rotation exporiments with juar, linseed, lur, gram, sosamum and 
,, other minor crops will bo continued, 

itcp nneom oroi'B. Somo ncw Borghuius Will bo tried and their 

outturns as fodder crops oomparod with those already grown. Tho cultivation 
of jute, ambnri and sunn homp w'ill bo continued at the Baipur Station and 
thob fibre-yielding powers compared. At tho Hosbangabad Station Bussian 
linseed is being tried as fi fibre crop. Experiments are being undertaken with 
bUgaroano and sweet potatoes at ' Baipur. It is believed that in tho black 
soil of this Division sugarcane especially oan bo grown at a very handsome 
profit wherever irrigation is possible. Tbo best canes of tho Oontral Provinces 
will bo tried and others will bo iutrodnood from Bombay and Madras. 
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6. Tlio various scries of continuous oxporiments -with locall.r olDtninnWc 

„ I t manures and imported fertilizers ■will Ijo 

continued. An experiment has also been 
devised to ascertain the best method of savins and conserving cattle-dung 'and 
urine. In the manniial experiments uith cotton nitrate of soda has tins year 
given splendid results ; but it is believed that an application of cattle-dung 
before sowing followed by a small quantity of this fertilizer as a fop dressing 
immediately after the plants are thinned out would prove to he even more 
profitable for tho cotton crop on blade cotton soil. Tliis will be tested during 
the coming year. 

7. Tho advantages of deep versus shallow cultivation for wheat and cotton 

TiliaKo capenmet.. Compared. Tho eradioalion of h ans 

{Saceiiarim spontaneum) mil ho again 
experimonted on. New implements will he purchased and tried from time to 
time. 

8. The study of wilt in tur and rust in wheat will he continued. Thirty- 

Plant d.sc«c. and ,n«ct po.t«. Pi 1‘ccoivcd from the 

difteroni districts of tho Central Pro-nnees 
and Bcrar, and 12 obtained from Bombay Presidency, arc being tested for tlieir 
wilt-rosisting qualities. Seed w ill be selected from tlioso varieties that piovo 
tho fittest to withstand the disease, and that seed again sown on a will-infostcd 
area. 

The two Entomological Assistants have their head-quarters at Nagpur. 
The senior Assistant spends most of his lime on lour so as to invesligatc the 
important crop pests of the Provinces. Experiments are made at head-quarters 
with insecticides ospeoially on pests infesting garden crops. 

The demonstration w’ork of the Department will fall*imdcr the following 
heads. 

Small farms will bo worked by the Department in tho more backward 

agricultural districts uith tlic object of 
demonstrating better methods of cultivat- 
ing certain crops, or of introducing new ones. 

Tho tlu’ec cotton-seed farms -will be continued under the superrision and 

- Coiton.«ed farms management of the Department ns usual. 

. . in future these fai-ms will be supplied each 

year with speoially selooted seed from the experimental stations, so that no selec- 
tion on the farms themselves will be necessary, and all the seed grown thereon 
will be issued to cultivators. 

The use of saltpetre as a manure for irrigated wheat is being dcmoastralcd 
Monmc«. ^ councotion with tank irrigation. 

. , certain centres practical demonsliations 

given of tho ■working of the Meagher system of sowago disposal. 

The method of treating juar seed ■witli sulphate of copper to prevent smut 

rrcvoniion oE Em«t m to all the Bovonuc Inspcc- 

, U. * 0^ iiiar tracts ; they in turn will 

demon^ato the practice on a large scale to the actual cultivaiors. 

inoro lias been a very great demand for fodder-cutters, ■winnowers, corn- 
Improrcd imnicmeniE sbelloTB aud improved plougbs of lato con 



more 
districts ; 
their advantages. 

The varieties of cane grown, diseases prevalent and methodsof oullivationin 

Bug.itcaiic cnlliTOtieii .ind pieparntion of jwr IPe"® studied with a viow tO try 

+ 1,0 -no,-*,,,,, cjj. X- u®st canes as an experimental crop at 

suparpirm +vnnt^^^°^’ + ^ Assistant Director will tour through some of the 
sugarcane tiacts so as to demonstrate the improved Poona Mill and evaporating 

The Agncultuial Gazette published monthly gives the results of exporimen- 
Agrioniiumi Gazette. works and such othor information as 

its readers jl is likely to bo of some practical utility to 

profits to he cainpri ft results a comparative statement is made of the 

profits to be gomod from the partiofilor practice oi farming reoommorided. 
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TJib - meetings of the Agricultural Associations "will he used as another 
ABr.cnit«rai Association.. ™.eaus hy wliich useful knowledge and 

advise can ho disseminated among Iho 
ouUivators of the rrovinces. These meetings will he attended when possible hy 
one of the oQicors of iho Department. 


Eastdhit Dunoax and Assau. - 

The programme of "work for the onsuiug year falls under the following 
heads 

I. Eoorgauisatiou of the Agricultural Department. 

II. Equipment of Agidoultural stations. 

III. Experimental work at tho Agiioultnral stations. 

IV. Experimental work outside tho Agricultural stations. 

V. Special work of the Eihre Expert. 

VI. Organisation of tho Provinoim Veterinary Department. 

Tho work to he done under each of these heads is hriofly noted below. 

I. — BxOnaAmSATION Ol' THC AaidCOLTDIlAL DjSPiJlTMEHT. 

A separate Director of Agriculture will he appointed for this Province in 
time to attend the meeting of the Agricultural Board at Cawnpore in Eehruary 
1907. The Department will now be organised on the lines laid down in Sir 
Bamfylde Eullor’s minute dated tho 16th Eehmary 190G, of which a copy^ is 
attached for easy roforonoo. Tho superior siafE at present consists of an Assist- 
ant Director of Agriculture and a Eihre Ex^icrt. A Superintendent of the 
Civil Vetcrinaiy Department is in training at Belgachia and udll join after a 
few months. An Agricultural Chemist and an Economic Botanist are expected 
from England next cold weather. Threo students have recently been sent hy 
this Government for special training at Poona and Pusa with a view to their 
ultimate appointment as Agricultural Supervisors. They will go through a fivo 
years’ course of study. The arrangements for carrying on the work until these 
students are trained are now under consideration. 

II. — ^E«iaiPHBST OP AGiuooLTuai-L Stations. 

The Department has in its direct charge the following Agricultural 

stations : — ■' 

(i) Tho Central Station at Dacca. 

(ii; The Eajshahi station. ■ 

(iii) Tho Eangpur station for tobacco. 

(iv) Tho Jorhat station for sugarctine. 

(v) The Upper Shillong Farm and tho Shillong Eruil Garden, which 

are worked as a single couoorn. 

(vi) Tho Wahjain Tropical Plantation, 

A few brief notes regarding the equipment of each of tho above stations 
are given below • 

(i) Tho Dacca Central Station came into being only a few months ago. 

The land has just been acquired. It has yet to bo fenced in and 

J provided with the necessary buildings. The work of construction 
ias begun and is not expected to he completed before a year ; it may 
take longer. Hoads and paths wdll have to he made. A consider- 
able portion of the land which will be devoted to experimental 
work will have to ho reclaimed from jungle, levelled and plotted 
but, Tho wort of reclamation has begun, hut tho land will not 
he in a suitable condition for experimental purposes before some 
two years. The Farm remains to he provided also with working 
cattle and implements. The Dacca Central Station will he the 
head-quarters for tho Expert Staff of the Department. Build- 
ings are in course of oonstrnotion for the accommodation of 
these officers and their subordinate staff. Laboratories are also 
about to he oonstruoted. 


*Kot printed in these Proceedings. 
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(ii) The Eajshahi station •nrhich was established in the latter part of 

■1904 still remains' to be provided with the necessary farm 
buildings. Although Government hae been in possession of the 
]nT»i sinoe 1901, the ownership of the land has been in an un- 
' determiued stale, and it has boon thought unndso to expend 
money upon permanent buildings. Steps wiU now bo taken to 
acquire the land under the Land Acquisition Act and to erect the 
necessary farm buildings. 

(iii) The site of the existing Eangpur station having been pronounced 

unsuitable for tobacco research by Mr. Sly, it has been decided to 
open a new tobacco farm at Burirhat, a place live miles from the 
llangpur civil stations. It is proposed to make over the existing 
farm to the Bangpur Agricultural Association which was 
instrumental in cstabhsbing the farm. The site of tho new farm 
has been selected.^ If funds permit, tho site vill now bo acquired 
and as much progress as possible will bo made in 190V-08 towards 
erecting buildings and bringing tho land under tobacco cultiva- 
tion. The land is at present fallow. 

(iv) Tho Jorbat station which is a liltlo over a year old remains to he 

proiudcd with permanent buildings. These uill be constructed 
in tho ensuing year. 

(v) & (vi) Tho equipment of these stations is fairly complete. Tho Inspection 
Bungalow at "Wahiain may need to bo rebuilt. 

m.— -ExminmirrAL wons at thi: A6ntoui.TnnAL St.atioks. 

No programme of work has yet been prepared for the Bacca Central Station 
or for tho now Tobacco Station at Eangpm*. Tho programmes of the other 
stations for tho year 1907-08 will bo practically the same as for tho current 
year. They are reproduced below with a few modifications. 

The Batsitaui AoatoujcA'uitAi, Statio.v. 

I.— New Onops — 

1. Po/o #o.—Nainital and Patna (red skinned round, from Shillong). 
There is no moans of irrigation, but a small area of light loamy soil will be 
planted to ascertain if potato can bo grown without irrigation, as at Bangpur 
and in Assam Yalley generally. 

2. MalancM. — Malachra capitata — a new fibre. 

II. — Vauieiy Expemmenis— 

1. Ooarse winter rice — 

Hatisal of Assam; 

Common looal variety. 

2. Pino winter rice — 

Bansmati (Burdwnn). 

Badkani (Dinajpur). 

Katavibhog (Dinajpur). 

Badsabhog (Burdwan). 

Maniki Madhuri (Assam). 

Black Joha (ditto). 

3. Autumn rice (Aus) — 

Looal variety. 

Central Provinces fine. 

4. Sugarcane — 

Looal (Bfaagra or Khari). 

Bacca Gandari (and one or two more kinds). 

6. Wheat — 

Local white. 

Local red. 

Mazaffarnagar white. 

III. ' — Manuub Experiments — 

1. Winter rice (looal variety) — 

Try (1) Bonomeal, 6 maunds per aero verms no manure. 
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(2) Green manure witL. ooTrpoa- vet'stis no manure. 

2. Sugarcane (local variety) — 

Try (1) Oowdung, 160 miunds per acre versus oowduag plus 
castor oako 24i maunds per acre. 

(2) Similar experiments witli super G maunds per acre and 
saltpetre 2 maunds per acre versus oastor oako 24i 
maunds per acre. 

IV. — Seed Selection — 

IVy (1) Oommon local coarse variety of winter rice. 

(2) Ditto fine ditto. 

V.— Jute — 

A programme for jute experiments is being drawn up by Mr. Dinlow. 
He will work in co-operation with the officers of the Bengal Gov- 
ernment who are experimenting at Burdwan. 

VI. — Mtjlbebt — 

This is a very important crop in the Rajshahi Division. Experi- 
ments will he made in manuring the crop as a substitute for the 
local custom of banking up with new earth. 


Tns ixiSTiire BAKOPun AeaiounrunAL Siatiox. 

I. — Tobacco for wrappers — 

^1) Sumatra under shade. 

(2) Do. without shade. 

(3) Between rose of tallgrowing annual plants, such as vabar or 

castor-oil. 

II.— Oigar-loaf tobacco for fillers, with American and selected indigenous 
varieties. 

III.— Cigarette tobacco — 

Oavalla, Isabolli, Sari and Scented’ leaf. 

IV. — Ginger— 

Local, 

Jamaica, 

Goohin, and 
Calicut. 

V. — Potato— improved varieties grown without irrigation. 

VI.— Varieties of fine rice. 

The Joebax AgeiouiiTcsal Station. 

This farm is to be devoted mainly to experiments in sugarcane. Under 
the advice of Mr. Sly, the greater part of the land is beiag cropped with cereals 
with a view to bring the soil, as far as possible, to a condition of uniform ferti- 
lity in order to render it fit for comparative experiments. The sugarcane work 
in the farm will be restricted for a year or two longer to the propagation of 
indigenous and exotic varieties with a view to the supply of seed-cuttings 
for future experimental work. 

Caravonioa cotton and potato ai’e being grown as minor exporimental 
crops. It is proposed to continue their oultivation in the coming year. 

The Uffer Sbilionq Faf.)! ans tue Sbilioko Futut GrAnoEN. 

1. Fotatoes— 

{a\ Trial of varieties. 

(6) Trial of Bordeaux mixture as a fungicide. 

(c) Trial of manures. It is proposed only to try grccn-manuring. 

(d) Distribution of seed potatoes of the varieties that have been 

found successful. 

G z 



2. Introdmtion of Hiiroiican fruits and fruits of the semi-temperate 
cZfWfe.— These include epplo, pear, chei-ry, plum, apricot, peach, grape, goose- 
boriy, raspberry, currant, strawberry, fig, walnut, alinoucl, loquat, treetometo 
ohorimoyor and mountain pappaya. 

.3. 'Distribution of trees and seeds of such now fruits and vegetables ns have 
proved Bucce'.sful. These ineliidc Austialian pear, straw beny, fig, Spanish 
chestnut, rhubarb, asparagus and a largo fruited variety of squash {Sechium 

edule). ^ 

4 Trial of new crops. — ^Tlireo varieties of American sweet potatoes (Now 
Jersey, Virginia, Nonsimmond) and Jerusalem articbolce. 

6. JPreseraation of fodder in silos. — Efforts are being made to intioducc 
silo-malcing among the Ehasias. 

6. Silli. — The cultivation of mulberry will bo continued, as well ns experi- 
ments in silk-worms. , ' , 

7. Cattle-breeding. — ^The dairy farm will bo continued, and efforts will be 
made to improve local breeds of cattle, by tho distribution of stock from the - 
farm. 

Tun "WnAJAiN TitorioAt Piantation. 

The plantation is used as tlie trial ground for various species of tropical 
spices, drugs and fruits. These arc as follows : — 

A. Spices. — Cinnamon. 

Lessor Cardamom. 

Greater „ 

Nutmeg. 

Clove. 

B. Drugs.— Cocoa. 

Coffee. 

Camphor. 

0. Emits. — Oianges and other citrus fruit. 

Kow' and Ceylon Pineapple. 

Bangalore pnppaya. 

Graltcd klango. 

„ Litchi. 

Bapota. 

Banana. 

Breadfruit. 

Bambutan. 

Soursop. 

Chorimoyer. 

D. Lemongrass for essential oil. 


IV. — EvrERiirESTAt TVoiik onTsiDn the Aoriccltdeai, Statiosb. 

The programme of work outside tho Agrioultuial Stations of tho Depart- 
ment includes measures taken to encourage the spread of jute cultivation in 
Dpper Assam, experiments in wheat cultivation in tho Assam Valley, distri- 
bution of seeds and manures to private persons and Government otficials, tlio 
maintenanoo of tbe Serioultural School at Eajsbabi and tbo introduction of 
improved hand-looms for the benefit of tbo w’eaving community, Numerons 
experiments are also being made in Government and Wards’ Estates through- 
out the Province. The ” Model Earm '* maintained by tbe Khas Mahal De- 
partment at Chittagong will not bo altogether abandoned as w’as at one time 
tearod. Tho local officers pioposed to lease it to a gentleman who will con- 
tinue to conduct agricultural expnments. There ai o several private experi- 
mental farms in the Province which are doing croditahlo woik — particularlv 
the farm of Babu Brojendra Kishoro Aoharjya at Gomupur in Mymensingh, 
the farm of Bahu Baikuntha Kumar Nandi at Itakhola in Sylhet, and tho farm 
of Babu Man Gobind De Chowdbuiy at Krishnapur in Caoliar. The two last- 
named farms are making very hopeful experiments in tree cotton. The 
Department will help these private farms by inspection, advice and facilities 
for obtaining seed and manure. 
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V. — Special ‘Wobk op the Pibhe Expeht. 

Mr. I'inloTv's present licad-qnaters are at Pusa, but wlien bis house has 
been constructed, »io will come to Dacca. His laboratory will not be ready as 
soon as bis bouse, but a temporary arrangemont will bo made until the regular 
laboratory is complete. Mr, Pinlow has' been making elaborate experiments 
on the absorption of moisture by jute. As the Government of this Province 
has reoontly decided not to embark on legislation regarding wot jute, it is 
probable that Mr. Pinlow’s experiments on this subject ma;^ now bo aban- 
doned. This will sot Mr. Pinlow’s laboratory free for experiments which no 
desires to conduct regarding tho ohemioal composition of jute fibre under 
various conditions. In out-door work Mr. Pinlow will continue “selective 
experiments in jute and will also make experiments regarding the best condi- 
tions- under which retting can be conducted. Ho will also investigate fibre 
plants other than jute. At Rajshahi Parm ho will make manure and other 
experiments in the cultivation of jute. In this work ho will, as already 
pointed oiitt co-operate with tho Bengal olBcers who aro making similar 
oxperimonts at Burdwan. Mr. Pinlow will give help and advioe to those who 
are extending jute cultivation in new tracts, particularly in tho Assam portion 
of tho Province. I may mention here that the authorities of the Assam- 
Bengal Eailway desire to conduct jute experiments through their station 
masters all along tho line. The Department will give them help in the matter 
of seed and iLstruct ions, and Mr. Pinlow will lour along tho line to give pro- 
fessional advice. This is a hopeful departure and tho process may be extend- 
ed to crops otlior than jute. Passengers waiting at railway stations have 
plenty of time to study experimental cultivation in plots of railway land 
adjoining the station. 

VI. — Oboakisahoh or the Phovisoial Vetebihahy Deeaetment. 

A Bohemc for the organisation of the Department has been submitted to 
tho Government of India by^ this Government. Under this schomo tho 
ultimate strength of tJio Veterinary Establishment is to consist of a Superin- 
tendent, who would he a member of the Imperial Veterinary Service, two 
Deputy Superintendents, eight Inspectors, and 120 Assistants. Each of tho 
67 sub-divisions in the plains districts is to bo provided with one Stationary 
and one Itinerating Veterinary Assistant, There will ho besides six Veteri- 
nary Assistants for employment in Hill districts and on special w'ork. It is 
thought that the immediate needs of tho province can ho mot by appointing 
three Inspectors and 46 Assistants in addition to one Inspector and 14 Assist- 
ants now employed, Tho Province w'ill continue to depend on the Belgachia 
Oollege in- Bengal for the training of its subordinate Veterinary staiT, and tho 
Local Government will oontributo a certain sum annually towards the 
up-kcep of the Oollege. 

_ _ Mr. Hairis, the newly appoinied Superintendent of the Department, will 
pm m April and the Department will bo gradually organised as qualified 
Veterinary Assistants aro torthcoming. 

There has been a virulent epidemic of cattle disease in the Surma Valley, 
and it IS proposed to iahe special steps to deal with it through non-official 
agency pending the organisation of tho Department. 


is; — 


Mrsouu. 

The work proposed lobe done by the Mysore Department of 'Agriculture 


(a) 


(S) 

(c) 
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To continue tho_ study of soil moisture, especially with a view of 

- action of tho Mysore soil 

18 able to lift wafer to the surface and what effect cultivation 
and growing crops have on soil moisture. 

To make preliminary pot-culturo oxperimonts with potash fartili- 

03iperiments with bone-meal with a view 



46 


(d) To continue the standardization, of the plots on the Experimental 

Earm at Hebhal and try to reduce the experimental error due 
to accidental differences other than soil. This error amounted 
in one ease to 27-^- per cent and on the average to about S 
per cent, of the total yield of the crop. The differences in crop 
due to differences in the soil of adjoining plots has amounted 
to 100 per cent, in one instance. 

(e) The establishment of a Myoological and Entomological Laboratory 

and, as far as circumstances rriU permit, a preliminary study of 
one or more of the plant diseases or insect pests of Mysore. 

. (f) Continuation of tiie routine work of the Department, such as the 
analyses of fertilizers, soils, a series of coSee samples, "famine 
foods," etc. Also, if the time permits, a series of tests to study 
the absorption of plant food by Mysore soils out of solutions 
percolating through them, especially phosphates. 


BA.nODA. 

I. — ^Experimental work at the Baroda Model Earm to be continued on 
•the following points 

(1) Sowing Egyptian cotton in March and April. 

(2) Manuring of cotton. 

(8) Artificial manures in sugarcane and tobacco. 

(4) Preservation of sugarcane seed and planting of stool. 

(6) Groundnut in dry rotation. 

(6) Cheese-making and utilization of skim milk. 

II. — Seed selection and distribution of ordinary crops 
ni. — Introduction of groundnut. 

Entomology 

Study and combating of cotton peats. 

Investigation of wheat and rape-seed pest. 

Education 

Introduction of revised com'se in the school of Agriculture. 

Travelling Instructors Increasing the number of instructors as men 
become available. ^ ^ 

Demonstration Earms.— Developing the demonstration farms in Kadi and 
Amreli. 


s. 
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APPENDIX E. 


PAPERS ON COMMERCIAL FERTILIZERS IN INDIA. 

Memorandum on tue Use of, and Trade in, ARTiPioiAt Manures in 

Bbngvii, Eastern Eenoal. and Assam, by Harold H. Mann, D.So., 
■ SoiENTIEIO OEEIOBR XO THE INDIAN TeA AsBOOIATIUN. 

In the inquiry which was discusspd and proposed at the lasb meeting o£ 
the Board of Agriculture rclalire to the question of the advisability of intro- 
ducing a system of control over the sale of oouimcrcial fortilizora in India, I 
was asked to nndortako to find out the present oonditions of the manufacture 
and trade iu Bengal and Eastern Bengal and Assam. At an early stage of the 
investigation Mr. Coventry was kind enough to tell me that he would collect 
such data as related to Bchar and the indigo districts and this limited the field 
which my inquiries have to cover. 

It was suggested that the class of suhstinccs which should bo included in 
the scope of the inquiry should he limited to the following : — 

1. Imported fertilisers, such ns superphosphates, Ohili saltpetre, sulphate 

of ammonia and the like. 

2. All mixed fertilizers. 

8. Ground phosphates of every kind. 

4i. Ground bone and bone ohar. 

6. Guano. 

G. Milled or ground oilcake. 

1. Blood manure. 

8. Milled fish. 

9. Eofinod Indian saltpetre. 

To these I have ventured to add 10, sulphur, as although this is not pro- 
perly a fertilizer, ycl its use for agricultur.al purposes has onormou.sly increased 
lu rcoont years, and it stands on much the same basis as to possible adultera- 
tion as the others. 

Before proceeding to consider such of the above manures as bavo, or are 
likely to have, any importance, it may bo well to oliminato the remnindor. I 
can find no trace of any import of, or commerce iu, two of the above substauoes, 
namoly, guano and blood manure. It is extremely unlikely that citbor of 
these will bo imported or used in the future, and in view of this fact nothing 
more need bo said about them. 

Of tho remainder, some seem to be entirely imported as such, and some 
to bo partly imported and partly manufactured from the raw material hero, 
and some to be cutiroly country products. To tho first of these classes belong 
Chili saltpetre, ground phosphates, dissolved hones and sulphur, to the second 
belong Buperphosphatos, sulphate of ammonia and the various mixed fertilizers, 
while tho remainder are entirely made in India itself so far as I can make out. 
It may bo well to consider tlioso various classes of material iu this order. 

Obili saltpetre or nitrate of soda is imported into Bengal for agricultural 
purposes in excerdingly small quantities. In tho year 1906-06, 1 oan only 
traco tho import of 20 cwls. of this material valued at the port at B226. 1 oan 

find no traco of any having been sold, oxcopt by one firm, who in the last three 
years inform me that they have disposed of only 6 ewts., 6 cwts. and Sdi ewts., 
respectively, praotioally tho whole of which has been, used for experimenta 
purposes on Government or other experimental stations. Though there is 
evidence to show that the action of nitrate of soda is not precisely the same as 
that of saltpetre, yet, in view of the largo amount of the latter available here, 
, it is not likely that a large market for nitrate of soda is likely to arise. 

Ground phosphates are in a similar position, except for tho fact that they 
furnish the raw material for tho manufacture of superphosphate. Oonsidorod 
as manures in themselves, their present use is purely an experimental one, and 
80 far as I can make out only about ton tons were sold for this purpose during 
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last year. I am informed that the whole of this is of Indian origin, presumably 
from Trichinopoly, hut my informants give no details. 

Dissolved hones also prove, rather to my surprise, to he entirely imported 
as such. The total demand seems to he for ' Indigo faetories and Government 
experiin’ental farms ’ and, including a small quantity for tea estates, only 
amounts to a very few tons, the largest dealers only stating a sale of 3 tons 


during the last year. 

Of those three materials, as a result of all Iho information I have collected, 
there seems a general impression that there is no room for nitrate of soda, that 
ground phosphates are only to ho considered ns a raw material for superphos- 
phate manufacture, and that no extended use of dissolved hones is likely to take 
place until they can he manufiioturcd locally, which involves cheap sulphuric 
acid. Only, therefore, the third .of these is really within the scope of our 
investigation, and its extended use is so distant and so prohlemalical that it can 
hardly be considered a question of practical polities. 

Included in this class, however, is the very important material sulphur, 
whose import has been increasing hy enormous strides in the last five years, 
chiefly for blight destruction (red spider, pink mile, thread blight, otc.)~on tea 
estates. During the last few years tho amount imported into Bengal has been 


as follows : — 
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Most of this comes from Sicily, hut I had a sample sent to me some time 
ago as f I om Japan which was available in Oulcutta at B83 per ton, whereas 
tho price of the Sicilian sulphur is nearer ElOO per ton. I have had a very 
largo number of samples of sulphur through my hands, and they hnvo been, 
every one, exceedingly pm’O, and preference between several samples has prac- 
tically always to be made as a result of determination of tho finest being 

naWally the best for blight destruction. Most of that used is finely ground 
sulphur, and not in the form of ‘ flowers,* but the grinding is usually done 
before importation. This material is rarely purchased through local dealers, 
usually it is obtained cither from tho iinpoitcrs or a large Calcutta firm. 

Turning to tho second class of fcitilizers, namely, those partly imported as 
such and partly manufactured from tho raw material in India, 1 have found very 
great difficulty in ascertaining the relative amounts imported and manufac- 
tured. If we take the whole of the material classified as ‘ Manure’ by tho Cus- 


toms at Calcutta as belonging to this class, the total amount rcceivod in 190o-0G 
amounted to a value of EdijllG only, of which El,718 belong to ono single 
oonsignmout of ‘ manure for sugar.’ This shows the very small extent of the 
trade. I know three importing liouses in Calcutta who have taken up agencies 
for European manure firms in the last five or six years ; of those, one has ahan- 
'doned the trade altogether, another supplies its few orders locally from another 
film, and a third has barely commenced. It may practioally he said that 
Messrs. D. Waldie & Co., of Konnagar, are the only firm in Bengal proper 
(excluding Behar) who do a serious business in directly imported artificial 


manures. 

The business done in oommercial manxu'cs of the kinds specified (superphos- 
phates, sulphate of ammonia, mixed fertilizers) which are manufactured or 
made up from raw materials in India is somewhat greater. Once again with 
regard to tho first and third of these, Messrs. D. Waldie & Co. arc, so far as 
I can tell, tiie only manufacturers in tho districts now under discussion. 

As regards superphosphate, tho whole amount locally made is only about 
4iG tons por annum, and shows no tendency to iucreaso at present The 
likelihood of future increase under present conditions is not great • at least in 
the tea areas. Much would, prol)ahly, bo used if the price were reasonable, 
but it costs in Calcutta EGG to E63 per ton, or, say, E8G per ton or thereabouts 
on a tea estate. This is at least two-aud-a-half times as much as in England, and 
though the benefit derived, even in tea culture, is quite considerable, yet it 
will oertainly (judged hy my results at Ileeleaka) barely pay the cost of 
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applioalion. The ubo of larger quantitioa of Buporphospliatos is therefore 
intimately connected with a reduction in tlio price , of Bulphurio acid. Till 
this takes place, it will only in rare cases pay for application; if it is once 
clTected, it is quito likely that a slow increase in the demand would arise, but 
it AToul4ibe very slow. 

The distribution, such as it is, is entirely in the hands of largo firms in 
Calcutta. No local dealer in my districts deals in it. The superphosphato 
is made and ground by machinery entirely. I have not succeeded in getting 
to know whether it is prepared ebiefly from ground mineral phosphates or 
from bone ash. Judging by samples which have come into my hands, I 
should judge it is principally the former. In any case I am informed that 
such ground phosphates as are used for pre])aring it .arc indigenous. 

Mixed manures are used in exceedingly small quantities and aro of the 
usual character. “ Special tea manure,” “ special potato manure,” and so on 
are on the market, hut the demand is practically nil, I .nn informed that 
tea-gardens are the principal customers for these, and the demand from them 
is certainly not more tlian, say, ten tons per annum and the trade shows no 
tendency to increaso. They are principally composed of due ground bones, 
with superphosphate, and sulpbato of ammoni.a so far as I can tell. 

Sulphate of ammonia shows signs of increasing demand in a greater 
measure than these other materials. It is not, however, for tea, for jute, or 
for country crops, but almost outiroly for sugar and indigo. I may say that 
none is usod in the tea industry. Up to quite reucntly this has also been a 
monopoly in Bengal of one firm, and they inform mo that thoir sales have 
hitherto amounted to under 100 tons per annum. 

Now it seems that the manufacture is to be taken up on an extended 
scale in the coni districts, and no doubt if it can bo produced at a reasonable 
rale, it will be quickly in demand for the abovomontioned purposes. Among 
tho purely artificial manures, thoro is moro immediate prospect of the extended 
uso of tliis material than of any other. It is not likely, however, to extend 
into nativo agrioulture for a long time, and meanwhile it will bo bought in 
large quantities irom tho makers. 

Wo have now dealt with all thoso of tho manures about whicii inquiry 
was made whioU arc imported either in the form of raw material, or as ready- 
made fertilizers. Thoro remain thoso produced in the country, which are 
roally tho only ones extensively used. Those are — 

(1) Oilcake. 

(2) P/cfincd Indian saltpetre. 

(3) Bones, bono char, and bone ash. 

(6) Bish, 

Of i.bese, tbo uso of tho last>namcd is exoocdingly small. Ono of my 
informants states that ” fi'isli manure has come to bo usod in recent years in 
small quantities by tobaooo growers in parts of tbo Jlungpur District. This 
manure is not imported as suoli, but is simply tho dry dusty refuse that has 
been left over from dried fish, which is extensively consumed in Eastern 
Bengal.” I was approached myself some time ago by a Chittagong firm as 
to what demand there would bo from tho tea indu.stry if they ser. up a mill at 
that pari, to jireparo iish manure, but nothing came of it. Eisli may bo at 
present used near tho coa^t or noar tho rivers, but there is no prospect of any 
production of fish manure on a large soale.^ 

There aro quLi.o a number of bone-crushing mills in Bengal, but nearly all 
their production is exported. Tho following aro, I beliovo, all tho bono-orusb- 
ing firms in tho Provinces : — 

(а) Affrioultural JPhoBpJiate Company ^ Limited. — Agents, Messrs. Mao- 

klllioan & Go., Oaloutta, Works at Ultadanga. Tliose mills 
crush bones only and steam so fur as is necessary for export 
purposes to ETow Zealand and elsowhoro. 

(б) Jtally Khal Bone Mills. 

(c) Bengal Bone Mills . — ^Works at Balliagbata. 

id) Ohingrihatta Bone Mill . — Works at Oliingrihatta, Oaloutta. 

* Since writing tlio above, I have bceu niiproachcd by n Onlonttn firm, who onoriuo five bundled ton 
per annum of' nnimnl meal' (ohiolly fieh, I lb ink) contoming to 8 per oent. nitrogen and 13 per cent. 
pboipiioTio ooid nt RIOC per ton. 
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(c) Ganges Valley Bone Mill Oompany. — A Glasgow firm. Agent?, 
Messrs. Graham & Co. Mills at tJtlarpara, Hooghly. 

{f) Standard Bone Mills. — Ohingrihatta, Calcutta. 

In addition to tiiese, there has boon a gradually increasing number of 
tea-gardens -who put up their own bone disintegrator, collect bones from tho 
district, ciush them, and apply to their own land. The machine used for this 
propose is tlie so-called * Deyil Disintegrator.’ One of tho planters in Assam, 
wlio has the installation longest, wiitss me relative to his bone supply as 
follows: ‘I pay El-di-0 per maund (80 lb.) delivered at the factory, and 
it costs mo, including labour, El-12-9 ready to put on the land. I could now, 
I tbinli, get the bones for El or El-2-0. I did not caro to roduco tho price 
as I was afraid of frightening the collector.'! away, as I had a good deal of 
difficulty in getting them to bring any at first. * Another local planter quite 
close to the above only pays El por maund. The manager of a large tea estate 
in the Duars, where bones have been crushed for a long time, writes me that 
the local prico of bones is El per maund, but most are collected on their own 
property and in their own bazaare. One planter takes, or did take, all the bones, 
I believe, from the Darjeeling bazaar. 

This IS not, however, commeioial production. And in considering the 
possibility of ah extended trade in bone moal to the tea districts, it must not 
be forgotten that these very districts arc the sources from which tho bone 
mills themselves draw a large amount ot their supply of raw material. Con- 
sidering that every tea estate has steam or equivalent power on the spot, and 
bones arc to he had locally, it is not at all likely that there will he a large 
trade in ground bouos or bone meal from Calcutta. In fact, the actual use 
of bought hone meal is getting less rather than increasing. 

Apart from the tea inffiistry, bones are not used at all in tho area I am 
considering. Mr. Basu (Assistant Director of Agricultui’e for the new 
Province) writes mo— "Tho use of bones is absolutely unknown to tho native 
agriculturist in this Province,” This appears also true for Bengal proper. 
The results of tho experiments with bone meal and saltpetre for paddy havo, 
however, been so striking that it is just possible that thoir use may take a 
very gradual extension for this crop. It would bo absurd, liowever, to suppose 
that this can take place with anything but the greatest slowness. For sugar 
and mdigo, bone meal will not take great extension, and, as before stated, 
the conveision into dissolved bones, or bone ash superphosphate, depends on 
tho presoDCQ of cheap sulphuric acid. Bone char is produced in some 
quantity, hut I have only once heard ol its proposed use in these distriots 
for manure, and this was for tea 

Summing up all the information available with regard to hones, it may he 
said that bones are not likely to become a favouiito manure for tea, and if they 
do, it is most probable they will ho ground locally on the gardens which use 
tliem. For sugar and indigo little is used, and little is likely to ho used. For 
countiy crops, no bones are used at present, though there is a possibility that, 
following the experiments at Burdwau, etc., they may take a very gradual 
extonsiou for poddy. The use of dissolved bones and bone ash superphosphate 
must await, at least, cheap sulphuric acid. 

It may he interesting to give the actual export of hones from Bengal 
(including Assam) for tho last five years, wliich will indicate the amount 
available. Tho largest purchaser is New Zealand, then the United Kingdom, 
and then Japan. 
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During the past year the value of houe meal in Calcutta has been 
remnrhahly constaut, and it has been quoted with a guarantee of pei| cent, 
ammonia and 62 per cent, trihasic phospliatc of lime at fibO-S-O per ton in the 
last tlireo months of 1005 to 1161-0*0 per ton irom July to September 1900. 
It has, howcTer, risen to R6G per ton at the end of the year. 

I may say that m the bones and bone meal which have come before jno I 
have found no trace of adulteration or of selling boiled bones as genuine bone 
meal, 

It remains now to discuss the production and use of rchned saltpetre and 
oilcakes, probably the only two artificial manures of present importance and 
of piohablo importance in the near future. l?irst, as to refined saltpetre. An 
enormous number of data on the manufacture and composition of Indian salt- 
petre have been recently brought together by Mr. D. Hooper (Agricultural 
Lodger, 1905, No. 3). According to him the principal centres of saltpetre 
refining are l*'arukliabud, Oawnpore, Sifapur and Sbabjahanpiir in the United 
Provinces, Hissar, Paro/yjiore and Montgomery in the Punjab and Saran, 
Muzafftirpur and Darbhanga in .Bohar. In Calcutta f may soy that in the 
trade the host class of “refined*’ saltpetre is almost invariably spoken of as 
“Parukhiibad refined. ”, There are, however, quite a number of small refineries 
at Narealdauga near Oalentta, but the price they obtain is never equal to 
that for the so-called Parukhabad refined saltpetre. 

In Calcutta saltpetre is usualh sold on a basis of 5 per cent., 10 
per cent, or IS per cent “refraction,” that is to say, the impurities are 
guaranteed to amount to not more than 5, 10 or 15 per cant., as the case 
may he. In ray experience the samples so sold rarely reach the guaraiitee if 
moisture be included as an impurity, as it always is by the trade. But in our 
climate this item is very uncertain and I liavo-found the amount vary from 'd'? 
to 2'85 per cent. The follou’ing are ordinary oommcrcial analyses done by 
me during tho past year of samples bought in the Calcutta bazaar ; — 
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These were actual representative samples drawn from lots under salo to 
tea-gardens, all sold on a ‘ 6 per oent. refraction ’ guarantee, hut it is fair to say 
that ill every case the contract for sale piovided for an allowance being made if 
the refraction was in excess of tho guarantee. Por instance, tho allow-inoo 
on the Calcutta sample above would bo 11 annas per maund, reducing tho price 
in December 1905 from 318-10-0 to HV-lo-O per maund. 

Dr. Leather was good enough to make for me two more complete analyses 
of samples bought equally in the course of trade and under the same guarantee. 
The results wore as follows : — 
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Tliere does not seem to have been mixoh difficulty in regard to adulteration 
hitherto and a buyer of any considerable quantity has never had any trouble 
in getting a guarantee from tho tradqrs in the bazaar. And any^ large adultera- 
tion is hardly likely in tho future. Tho only probable addition would bo 
common salt, and this would make the saltpetre quickly so wot, owing to tho 
hyo-roscopic character of the salt, that it would very quickly be detected in 
the Indian olimato. 

By far tho largest amount of saltpetre is exported. Mr. Hooper gives tho 
average actual export from India iu the ton years from 1893 — 1903 as 
follows : — 

R a. p, 

1893-91— 1897-OR— 408,586 cwts. . . At a price of 11 0 8 per cwt, 
lOSS-99 — 1902-03 — 37d‘,810 ewts. . . At a piicc of 9 1 5 0 per cn 1. 


Since 1903 the [amount exported from Calcutta to foreign countries has 
been ns follows :—*■ 

Rap. 

lOOS-Odi — 386,412 cwts. . . . .Ala price of 10 6 0 

1904- 06 — 343,312 cwIp, . . . . At a pnee of 10 G 0 

1905- 0G — 332,356 cfTts. .... At aj^ricc of 11 7 0 

Hardly any saltpetre is expected from other Indian parts. Of the total 
quantity shipped in Calcutta in 1905-00, 3,476 cwts. went to Indian ports, 
tho remainder going abroad. Tho relative quantity from the different sources 
of supply sent to Calcutta was as follows in the last three years ; — 
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The small use made of material ip, tho area with which we are dealing 
is shown by the minute amount sent into other parts of Bengal than Calcutta, 
which was as follows : — 


1903- 04 . 11,828 cwts. 

1904- 05 . 16,502 cwts. 


The amount utilised in Assam (where none is made) is exceedingly small 
also as follows : — 

. ]U[dB. Worth. 

B 

1900-01 ; . . 407 3,063 


1901- 02 203 1,401 

1902- 03 378 2,606 

1003-04 307 2,580 

1904-05 . 418 2,954 


Of course it is by no means certain that these amounts oven aro entirely 
used for manurial purposes, but this represents the maximum quantity. 

It has been employed more or less experimentally for tea for some years, 
but never extensively. One large Calcutta firm sent to Assam during the past 
season no less than 960 cwts. to their estates, but this is quite exceptional, and 
so far tea-planters have fought very shy of these highly soluble manures for 
their crop. I am not aware of ite being extensively used for indigo, but am 
informed that considerable quantities have been supplied and used on estates 
under the Court of Wards. In ordinary agrioulture, crude saltpetre is 
occasionally used, but refined hardly ever in tho area I am dealing with. 

Tho prospeots of its being used on a larger scale in tho future depend very 
largely on the success of tho experiments and demonstrations of the agrionl- 
tural departments concorned. It is certain that it will not push itself as a 
manure," tor tho high cost and the temporary character of the effect would 
prevent in any oase the rapid extension ol its use. The agricultural depart- 
ment of Bengal seems, however, to have shown that oombined with bones it 
forms tho most piofitahlc manure known for paddy, and somo of the demon- 
strations of last year were markedly sucoossful. J3ut the adoption of such a 
method of manuring will he very slow. 

_ Tho price of saltpetre in the Oaloutta market on a 6 per cent, refraction 
basis varies, as has already been said, with the source of the material. During 



68 


tlo year from October 1905 to October 1906 Calcutta refined (6 per cent, 
rofraotion) hns varied from a Avoolcly average of B7-9-G per faolory maimd^in 
January 1900 to a -vvcetly average of E8-11-0 in Novi'mbcr 1905. These 
amounts arc equivalent, respeolivoly (Ibo factory maund being 7-J^tb), to 
E25S7-8-0 and R2G0-10-0 per ton. At the same time Earukbabad refined 
saltpetTo (5 per coni, refraction) was soiling (u'cckly average) from ES.2-0 per 
factory maund in March to RlO-0-0 per factory maund in July. These prices 
correspond, to E2d'3-0-0 2 ier ton in March and R300-0-0 per Ion in July. To 
give an idea of the value of the lower qualities, I may say thatiu August 190G, 
when 5 per cent, refraction (Calcutta refined) was selling atS8-G-0 per factory 
maund, 10 per cent, rofraotion obtained R7-10-0 and 15 per cent, refraction 
117-2-0 for the same quantity. 

As regards tea, it may he said that, while there is abundance of oilcake to 
he had at anything like the present price, the use of saltpetre is quite unlikely 
to take any very great extension. The cost is approximately, for 6 per cent, 
refraction, say, B270-0-0 per ton in Assam. Taking the potash as being -J- 
thc value per unit of the nitrogen, this would give a value of nitrogen per hsn 
unit of El 0-0-0. 

' Now oilcake (rape cako) containing 43 - per cent, of nitrogen, 3 per cent, of 
phosphoric aoid and 83 per ocnl. of organic matter has been lately costing 
Rl-G-0 to El-8-0 per maund of 80fl3 in Assam, or E37 to ElO per ton 
approximately. Beckoning phosphoric acid ns ^ and organic matter ns ^9 the 
value of nitrogen, the value of the last named per ton unit is E6-12-0, or. in 
other words, the oilcake is very much clienpor. If bazaar castor cake has to 
bo bought from Cjilcutta, costing, eay, E3'8-0 per maund, or R94 per ton, the 
value per ton unit of nitrogen is Ell-8.0, or higher than that in saltpetre. 
Tlris is dearer than saltpetre, hut the price is an unheard of one until the 
present season. Inasmuch as we want a fairly peimanent manure in tea 
culture, as tho potash is of only doubtful value, and as our soils are usually 
deficient in organic matter, it vill bo seen that ono cannot recommend saltpetre 
as against oilcako at present, unless in some special oaso, and it will probably 
be some time boforo the price will iustify its extended use. 

Oilcako is tho best and by i'ar tho most important of the materials in 
North-East India with which 1 have to deal. At present it is the only one of 
any real importance, and its use is no new thing. 

Tho seeds chiefly used for making it arc castor, mustard and rape, in their 
various variotic.^, til and linsoed, chiefiy tho two first mentioned. Groundnut 
cako hardly occurs in Bengal and Eastern Eongal. 

By far the largest amount is still made in local village mills, and with 
their produce tho present inquiry has nothing to do. I may say, however, that 
the omy case of serious adulteration which has oomo before me was in such 
cake, bought locnUy near Jorhal (Assam), which contained 2G per cent, of sand. 
This case camo before tho Eistriot Court as an ordinary civil suit, and 
adequate damages wore given. 

But there are a certain and increasing number of larger mills, cbiefly in 
Calcutta and neighbourhood. Somo of those aro largo cstalilisliments like the 
British Indian Oil Mills, of Garden Beach, Calcutta, which only work c.sstor 
seed, OP tho Gourpoio Oil Mills, which only work linseed, I believe. Most of 
tho Calcutta oil mills aro of a very difierent type, 1 quote notes made of 
visits to two of them. 

1. Mill at lialsibagau Boad, Shambazar, Calcutta, belonging to Babu 
Einanath Mookerioo. This concern is a good one, and the machinery and plant 
when imported cost nearly linlf a lakh of rupees. But tho oil is not the main 
business of the mill. It produces a large quantity of flour, which is sold and 
delivered to largo firms. The oil poriion ot tho mill js in a separate building, 
aud six crushers were at work. Only mustard seed is used. Somo OttriJiamiis 
Hnciorim seeds were noticed about, but they were said to have oomo mixed 
with the mustard seed. Tlio amount turned out was said to vary, but they 
sometimes produce 5,000 to G,000 maunds per annum, and could make as much 
as 10,000 maunds. Tho cako is ohicfi.y sold to cattlo-keepcrs in small qnan- 
titics of a few maunds, and also to mcrohants, who resell for cattlc.fccding. 
At least half the prodnoo of tho mill is oold for cattle food, 
cs 
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2. The second mill visited was in Goabagan, Calcutta, and is a much 
smaller one than the last, and is a very primitive with old fashioned machinery. 
Castor seed is crushed here, botli the largo and small-seeded variety being used. 
The mill probably turns out 1,000 maunds per annum. The oilcake is disposed 
of tlirouo-h tlie agency of brokers, said to be principally for export, but the 
manaeer has no direct dealings with buyers of oilcake. 

These are, probably, two fairly typical Calcutta native mills. 

In the districts milk are increasing fast in number. Throe years ago one 
was started in Gaiihati for mustard and has been very successful, and now 
quite largo places are being fouudod at Cliandpur, at Pai’batipur and at 
Chaparmukh (Nowgong, Assam). There is also a fair sized mill at Phulchaii 
in Bungpur. In addition quite a number of tea estates are putting up 
installations for their own use, e.g.t the Jorebaut Tea Company, the Scottish 
Assam Tea Company, the Loongsoong Tea Estate, etc., etc. The Gauhati mill 
is the largest of these and can turn out 200 maunds of oilcake daily, or, say, 
00,000 maunds (between 2,000 and 3,000 tons) per annum. The Chaparmukh 
mill Will make 100 maunds daily. The Assam and Bengal jails produce a 
certain small quantity. 

Any attempt to judge the proportion of the total oilcake supply supplied 
by mills worked by maehiiiery must be little more than a guess ; the amount is 
constantly increasing, but there is no likelihood of machinery replacing bullock 
power in the near future. On the whole the cake made by bullock power is 
remarkably well pressed. Certainly as yet the quantity of oilcake made by 
machinery is not more than one-fourth of the total, probably much less. 

Hitherto there has been an enormous foreign trade in oilcakes. Linseed 
cake stands apart, being expoitcd chiefly in milled form for feeding. During 
1905-00 (as extracted from the daily Customs entries) there were exported from 
Caloutta to foreign countries 22,549 cwts. of a nominal value of B23,505, 
though the real value was undoubtedly much higher than this. To Indian 
ports 624 cwts. were sent of a value of B3,348. This hardly interests the 
present question however, for linseed cake, milled or otherwise, is not used for 
manuring as such at all. 

Of other oilcakes, the total export was 358,638 cwts., of which 21,442 cwts. 
only were re-imported at other Indian ports. Of the total quantity for foreign 
ports, 18,820 cwts. were declared as for manure. 

I have not been able to obtain statistics of the production or places to 
which the cakes aio sent from most of the mills, but cau give it for some of 
them. The British Indian Oil Mills have been kind enough to supply figures 
for 1904 and 1906 of their ‘ castor meal ’ as follows : — 





Exported. 

Tea-garden). 

1 Country and local 
cousnmption 

Total. 




Mdi. 

Mda. 

1 Mdc. 

1 

lldq. 

1904 . 

• 

• 

21,530 

21,071 

1 2,470 

43,071 

1905 . 

• 

• 

7,485 

45,316 

11,298 

04,099 


They infoimc'd me also that their whole supply in 1906 to the end of 
August (5,000 maunds a month) weie ordeicd from Japan. Of the oilcake 
exported as ior manm-e the United Kingdom, China and Japan were the only 
large importeis. 

GHie production of Assam oil miUs is entirely absorbed locally, and the 
same may be said of tbc other now mills run by macliinery. 

The details 1 have been able to ascertain regarding the crops for which 
oilcake is used are as follows : — 

r 

Tea . — ^The use of oilcake for tea in any large quantify is quite a recent 
development, but is inci easing by enormous strides. One firm of agents last 
year sent up to their estates 4,060 maunds of cake and meal in 1906-06, and 
this is by no means the laigest amount. It may, in fact, be said that almost 
every up-to-date concern in the Assam Valley either is regularly using oilcake 
mow, op^ is experimenting with it. It has penetrated not to quite the same 
extent into the Surma Valley, and still less info the Duars and Darjeeling, but 
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18 becoming more used in each of these districts. As a rule, hitherto, it has 
been applied to tea at the rate of 10 to 15 maiinds -per acre, but there is a 
tendency now to apply less on each occasion and repeat the dose more often. 

Sugarcane — (information given by Messrs. N. G. and D. N Mukerji) is 
regularly manured with oilcahe, bouglit for the purpose, castor cake being 
usually much preferred. Twenty maunds per acre is the average amount 
applied, but oven thirty maunds are bought and used for tlie purpose. In the 
Assam Valley I am told that practically no oilcake is used. Mr. Basu writes 
‘ the Assamese raiyats ma> be said to be still ignorant of the use of oilcake as 
a manure.’ Hence sugaroane .seems chiefly to be looked upon as a homestead 
or virgin land crop and is usually poor. 

Potatoes are manured commonly in Bengal and Eastern Bengal, but 
not in the Assam Valley, with oilcake at about the rate of 25 to 30 maunds 
per acre. Ido not know whether oilcake is used for potatoes in the Khasi 
Hills. 

JBAoe . — Oilcake is occasionally used for autumn rice in Bengal, at the rate 
of about 5 maunds per acre. 

iTo&aaco.— Bape cake * is very largely used by tobacco growers in Bungpur, 
the rate of application being 2 to 3 maunds per higka {\ acre) ’ (Basu). 

Pd« (betel leaf) is manured with small quantities of oilcake in Eastern 
Bengal, aud, I believe, all over Lower Bengal. 

Ginger is also manured to some extent in Bungpur with oilcake (chiefly 
rape or mustard), and it is one of the staples of that district. 

The oilcakos principally used, as I have said, are mustard (or rape) and 
castor, and, except for one sample of ‘ moula ’ or ‘ radish ’ oake, no others have 
passed through my hands. 

Mustard cahe. — ^Tho' following are samples which I have examined, all 
locally crushed 



1 

Mvsiabd oaeb. 


1 Olio your old. 
North Sylliot. 

1 New, North 
Sj^lhot 

Dlbingoili. ' 

Biahtmutb. 

Nowgong. 

Moistiuro . . • • 

Org'anic matter . . . 

LimOj pbosphoiio acid aud 
alkalies, cto. . 

Sand .... 

8t)7 

83*81 

6-5S 

•77 

8 14 
85*04 

6*70 

1*1S 

S-44 

Sa-0S 

6*81) 

1*84 

9 04 
80*00 

6*67 

3*89 

19*33 

72 89 

6 0S 
1*30 

Total . 

100*00 

100*00 

100*00 

iOO’OO 

100*00 

Nitrogen . . • • 

5'4'8 

: 

5*64 • 

T 

5*17 

461 

4*78 


As will he seen, these are all 'good' samples and, except for thoNowgpng 
sample being wot, there is no sign whatever ot adulteration. The price is rapidly 
going ■up. In 1900 large quantities could be bought in the Assam Valley for 
14 annas a maund, now it is difficult to get it at B1-G*0. The demand is so 
great at present that I doubt whether evon mills like those at Gauhati would 
bother to sell oji a guarantee, and my last yeai ’s advice to planters was to be 
satisfied if they get it at Bl-6-0 to Rl-7-0 per maund (80 ih), reckoning it at 4^ 
per cent, nitrogen, delivered on the station or ghat. It is probcblo that during 
tho present year the price will he higher than this. The local material is all 
bought from the traders in the bazaar, who finance flip oultiyatoiB who grow 
tho crop. The Gauhati and (Dhaparmukli mills dispose of their produce direct 
to planters, none going into ordinary agriculture. I have no moans of knowing 
how the produce of the Phuloliari and Parhatipur mills reaches the cultivators, 
but it is almost certain that it is through bazaar traders. 

Mustard cake in tho Calcutta bazaar has risen in price much during the 
past year, hut not to so great an extent as castor cake, and it is at present 
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distinctly of better value than the latter. The Calcutta prices for the last 
year have been as follows 

R a. p. R a. p. 

October to Decombci 1905 . . 1 1 0 to 1 10 0 per Bengal maund. 

January to March 1906 • • 1 5 0 ,, 1 11 0 ,, ,, ,, 

Apiil to Juno 1900 • • 1 7 G „ 3 8 0 .j ,] ,, 

July to Septeniber 1906 . • 1 7 0 ,, 1 11 0 ,| ,, ,, 

Oastor caJic. — ^Tlicre . are two distinct quaKlies of castor cate on the 
market, both of which seem to be pure, but of entirely different value. One 
of these contains barely 4 to 4^ per cent, of nitrogen, and the other 6| to GS- 
per cent. Curiously enough it is the bazaar castor cake which is high, and 
that produced by the British Indian Oil Mills which is poor. The latter firm 
are usually quite ready to guarantee 4^- to per cent, nitrogen, but not more. 
No guarantee is, of course, obtainable in the bazaar. The prices have in the 
last three years almost exactly been proportionable to tlie nitrogen content. 
Thus, when the bazaar cake was Sl-14-0 to B2 por Bengal maund (82f-ib), 
tbe oil Tnills -vrere selling their cake at Bl-6-0 to Bl-C-O, The former means 
6*3 annas per Tuunud unit of nitrogen, and the latter 5 annas, counting all the 
value of the cake as nitrogenl- 

During the last few years, and the present year especially, the price of 
castor cake has been going up, and during 1905-06 the rise has. been almost con- 
tinnal. The prices on the Calcutta market of the bazaar cake in the last year 
have been as follows : — 

R a. p Rap. 


October 1905 

e 

• 

• 

• 

3 

0 0 to 3 4 0 pel Bengal maund 

Noyember „ 

« 

• 

• 

• 


0 0 „ 3 0 0 „ 

M 

fl 

December „ 


• 

• 

• 

3 

0 0 „ 3 13 0 „ 


ft 

Januaiy 1906 


» 

• 

• 

1 

11 0 „ 2 2 0 „ 

» 

II 

February „ 




• 

3 

0 0 „ 3 4 0 „ 


ft 

March „ 



• 

* 

1 

14 0 „ 3 20 „ 

V 

M 

April „ 



• 

• 

0 

M 

0 0 „ 3 C 0 „ 

f) 

1) 

May „ 


• 

• 

» 

1 

14 0 „ 2 6 0 „ 

It 

ft 

Jane „ 

• 

« 

• 

• 

3 

3 6 „ 3 9 0 „ 

If 

ft 

July „ 


• 

• 

• 

3 

6 0 „ 3 10 0 „ 

It 

ft 

Augest „ 


• 

• 

• 

3 

5 0 „ 3 8 6 „ 

If 

It 

September „ 



• 

c 

3 

8 0 „ 3 14 0 „ 

If 

tl 


There has, in fact, on the whole been a distinct rise of 8 annas per maund 
or, say, B13-8-0 per ton during the year. In May last, whoa bazaar cake was 
selling at fil-14-0 to B2-2-0 per maund, tho British Indian Oil Mills sent their 
material to Japan at Bl-7-0 per maund f. o. b. Calcutta. 

The compositiou of bazaar castor cake may he seen from the following 


typical analysis : — 

MoiEftuio 7*67 

Organic m.ittcr ........ 83 78 

Lime *83 

Phosphoric acid . S 07 

AlkahoE, etc. ........ 3 31 

Sand ......... 3’31' 

Totai, , 100*00 

Mitrogon . G'dG 


Other commercial samples gave nitrogen 6’iy, G'52, and C;07 per cent , 
respectively. 

The castor cake produced and sold by the British Indian Oil Mills give 
figures as follows 


^foistiirc a. ....... 7 5ii 

Organic matter ........ 86 51 

Lime ........ a 30 

Pbospbonc acid ■••.... • 1**11 

Alkalies, etc. ........ 3*95 

Sand a..^. .... 1 ^0 

f . 

Total • 100*00 


Nitrogen “li f! P [3 . . . . ‘ 413 

Other commercial samples gave nitrogen 4*38 and 4*36, respectively. 
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Tbe cake supplied by tlie British Indian Oil Mills Company is always sold as 
fine ground meal: tlichaz&ar cake usually in the form of small pressed cakes. 
It has been objected in tea culture to tho meal, that in consequence of its fine 
state of division its effects are very temporary, but as yet this is by no means 
certain. 

Other cakes than those already mentioned are hardly used in Bengal at 
all, or if used do not enter in any way into trade. 

It is evident from the summary ,that has been given that the use of 
commercial fertilisers in Bengal, Eastern Bengal and Assam is, except as 
regards oilcakes, in its infancy. As regards such materials as supherphos* 
phate, dissolved bones and the like, I feel almost cortain that the prices will 
have to be materially reduced before there is even the remotest possibility of 
their use taking on a great extension even in planting and still more in 
ordinary country agriculture. In the case of bones and bone meal, caste 
difficulties will prevent tho extension of their being anything but very slow.- 
With saltpetre there is more likelihood of larger quantities being used in the 
near future, but here again demonstrations will have to be multiplied.largely 
before this result is likely to be brought about. Oakes are already used in 
much of the area, and their use is spreading fast without any Government 
interference. 


MEHOUA.ltn'D'lU OK THE UsE OP, AKX) ThAUE IK, COMMERCIAL EeRTILIZERS 

IK SoijTHERK Ikdia, bv Djt. Lehmakn, M.A., B.S.A., Ph.I)., Aoricul- 

TTTBAL Chemist to the Goverkment op Mysore. 

Hhving been asked by tbe Board to collect information regarding Ibe com- 
mercial fertilizers in Southern India to assist in the discussion as to whether a 
law controlling the sale of commercial fertilizers in India wonld be desirable or 
not, I have tbe honour to state' that Mr. Benson collcoted samples of all the 
commercial fertilizers ho could find on the market and forwarded them to mo 
for analysis. In aU 137 samples wero received from 13 firms. Most of these 
firms arc milling bones and oilcakes with machinery Many of them are largo 
European firms which devote only a small part of their energies to the sale of 
comidercial fertilizers. But a few firms are devoting their entire time and 
energy to the manufacture and sale of fertilizei’s. Chief of these in Madras is 
the Presidency IVIanm’e Works, of which Messrs. Parry & Co. are Manag- 
ing AgeUts. They have made suliDhuric acid in their works, and have been 
experimonting with considerable success with tbe manufacture of super- 
phosphates. Messrs. Staucs & Co, of Coimhatore, are manufacturing 
a neutral sulphate of potash out of the acid sulphate of potash obtained as a 
by-product from the Cordite Pactory at Wellington. Tbe same firm is also 
manufacturing a considerable quantity of dried blood manure in several of tho 
larger cities of Southern India. Besides these, tbo only commercial fertilizers 
produced in Southern India are sall^otro, both refined and unrefined, 
ground oilcakes, milled bone meal and milled or dried fish, -which are aU pro- 
duced in considerable quantities. Prawn skins which are naturally met -with 
in only small quantities need hardly be mentioned here. 

Extent of Trade . — As to the extent of tho trade in commercial fertilizers 
in Soutliem India, no figures could be obtained, as only ono small European 
firm gave any figures regarding the extent of thoir sales. AU the firms state 
that tho h-ulk of the fertilizers are sold to tho European planters, and that the 
demand for commercial fertilizers varies with the prosperity of tho planting 
industries. 

The demand by the native agriculturists is, barring oilcakes, which 
are used for sugarcane, very small at present, and is ohiofiy confined to 
experimeting with them. On this point Messrs. Parry & Co. wrote : “ With the 
. exception of that from European planters, tbe demand for the manures men- 
tioned in tbe list given in your letter under reply can hardly be said to exist at 
all when tbe enormous area under cultivation in India is considered. By means 
of advertisement in local Agricultural Vernacular Journals and tbo employment 
of travelling agents ryots arc bogiuning to be interested in ohemical fertilizers, 
and a smaU demand, mostly for experimental purposes, is being created. The 
prospects of future increase depends very largely on the support of Government. 
If the Agricultural Departments would take up tbe analyses of soils and advise 
the ryots what fertilizers to order, a demand would almost certainly spring up 
19 1 
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among the ecluoatod farmers.” On this point the Secretary of the Kristna Agri- 
cultuial Association wrote after saying that fertilizers were only being used by 
tliG ryots experimentally; “ There is not the slightest doubt if respectable trades- 
men take up the sale of imported fertilizers, tlieir use will become an assured 
fact.” Judging from inquiries I have received regarding commercial fertilizers 
there is undoubtedly an interest being awakened in the minds of the native culti- 
vators in regard to commercial fertilizers. Whether that interest will grow and 
lead to a general use of commercial fortilizois will, I should think, depend on the 
success those who try them first will have when using them. 

But although no figuics are available as to the extent of the fertilizers 
actually used, the fact that 137 samples were found on the market at one time 
(rogaidless of the brands held by firms such as Messrs. Arbuthnot & Co., 
from which no samples were received, and that some biands, if they may be so 
called, were sold out and others not procurable this year) and that at least 13 
firms, ^ome of them large European firms, are actively engaged in the sale of 
commercial fertilizers indicates that in South India there must be a considerable 
demand for commercial fertilizers. 

Composition . — ^Most of the fertilizers sold in Southern India arc liable to 
very great variations in then.' composition. This is partially due to adulteration 
and partially to intrinsic dilToronccs in composition of the material used for 
their manufacture. White castor poonac and dried fish manure arc at present 
the fertilizers most grossly adulterated. This adulteration has increased very 
‘materially dming the last eight years, especially 'ivith white castor poonac. 
Before this fish was already being adulterated with sand up to 50 per cent, and 
even 60 per cent, of the weight sold. An adulterated sample of white castor 
cake produced in or near Bangalore should contain 7 or 7^ per cent, of nitrogen. 
But it is difficult now to get white cantor cake here in any quantity which 
contains 6| per cent, of nitrogen, and it occasionally drops down to dry- per cent. 
The latter represents an adulteration of over per cent, of the original weight. 
This great increase in adulteration has been due to the great increase m the 
demand for white castor, which eight years ago was the cheapest form in which 
nitrogen could be bought in Bangalore. Now saffiower cuke, locally called 
imported from the Bombay I’l’endency is one of tbo cheapest forms, 
if not the cheapest, in which the Mysore planters can buy their nitrogen. But 
the vai iations in that of oilcake arc even greater than those in white castor, for 
its nitrogen content has been found to vary from about 21- per cent, to nearly 
8^ per cent. But, fortunately for the Mysore pkintere, the firm supplying this 
oil cake has vohmtarily agreed to guarantee their manures and has equipped a 
small laboratory for the purpose of testing their oilcakes before they are sent 
out. How far this variation in the composition of safflower cake is duo to 
adulteration and how far to variety, or the locality where the seed is grown, has 
not been determined in any way. 

That white castor-oil cake varies very much with the locality has been 
pointed out by Dr. Leather some years ago, Bengal producing a cake which 
contains nearly 8 per cent, of nitrogen, and Bombay one wliich contains not 
much more than half that quantitj^ As already slated, pure white castor cake 
in Mysore generally contains bctw’cen 7 per cent, and 7-1 per cent, of nitrogen. 
One sample, out of which nearly all the black husks had been removed, 
contained 8*69 per cent., but the samples of white castor from the west coast of 
Madras, though apparently fairly pure, contained only about per cent. This 
variation due to variety has been more clearly proven in tbe case of dried fish. 
Different varieties of fish which had been caught near Marmagoa about the 
same time were carefully dried to prevent admixture of sand and analysed ; 
calculated to tbe same water content (d'dl per cent.) the following variations 
were'noticed : — 

Nitiogen . . . 5 17 per cent, to 8’72 jHsr cent. 

Fhosplionc acid . ... 3-26 „ to 6*12 „ 

Insolnble residue . . . S’bi ., to 9 73 „ 

The sample containing least nitrogen also contained the least phosphoric 
acid and insoluble residue and vice versa. 

Songe and neem oUcakes as produced in Mysore arc as yet fairly constant 
in compdsition. And there is not much more variation when all South India 
is being considered. In Ippe (Cassia latifolia) there' is, however, an 'enormous 
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difFerencc duo to variety. Dry blood is generally constant and bone meal 
fairly so. But of tbo latter some badly adulterated samples have been noticed. 
Those latter were around very fine and contained a lot of sand. 

Of tbo FO'Callod " cbornicnl ” oommorcial fortilizors. saltpetre and porbars 
sulphate of potash are tbo onlv ones nrodueod at nrescnt on a larfje scale In 
saltp»*tre very Croat vari.ations oc'*nr. There is no sharp line of demarcation 
between the so-callc'l refined and crude saltpetre. Tlie malerial sold under one 
or other of theso names or simply ac “ saltnetre ” lias been found to varv from 
3'62 per cent, of nitrogen and 17‘9por cent, of potash to 1.3'61 per cent, of nitro- 
gen and 46'n3 per cf’nt. of potash. 

G7tnrnnt(’e.^Tho obj"et nf a sruarantoo for commercial fori ilizers is ttvo-fold. 
The one is to ennhio the pnrehasor to hnow what he is buying, so as to enable him 
to cet wliat ho desires at tbo lowest possible price nor unit. b\ ficiiring out the 
price per unit as given in the la^t column of the various tables of analytical resn Its 
sent herewith. The great variations which exist in ferfilizors of the same name 
makes it impossible for him to know what he is buying when the nam“ only is 
given. A number of firms dealinc in commereial fertilizers refuse at present to 
give a guarantee of any kind. They may state that an nnalvsis made some 
time ago gave siioh and such results^ but dcolino to say that their present stock 
is represented by that analysis ; some others, chief of which is the Presidency 
^Manure Works, guarantoa their fertilizers if asked lo’do so. Por ssltpetro no 
guarantee of any kind is obtainable now in South India by the agriculturists 
who may wish to use that fertilizer. 

The other ad vantage of aoompulsory guarantenis that it nrntectstbe honest 
dealer from the dislionest, careless or grasping competitor. Tho great difference 
in price per unit charged indicated that the trade is not at present built on a 
sound foundation. In countries whore a fertilizer law exists the prieo per unit 
of cacli of the chief ingredients of plant food must be fairlv uniform when 
supplied in the same class of fertilizer. Hut in South I-‘dia fertilizers, even 
those imported from countries whore fertilizer laws exist and whiclt must (■ 0 '>t 
practically the same per unit to land in India, vary verv mnch in pne^ pi r 
unit. Take, for example, tho price per unit of nitrogen in sulphate of atrimmiia. 
When comparing the prices charged by various firms for tliis fortilizor differ- 
enoos of over 60 per cent, are mot with. In Basic slag differeucos, of nearly 
100 per cent, exist in tlio price per unit of the phosphoric acid contained in 
them, and in the prioe per unit of nitrogen in oil-cakes nearly as groat differ- 
ences are met with. 

TFfty ia ajertiliser lato desirable . — Two of tho reasons have already been 
given in the previous paragraph. It may ho urged that as at present tho 
principal consumers of commercial fertilizers are tho planters, and tlicse can 
insist on a guarantee being given them without the assistance of a fertilizer 
law ; such a law is not yet necessary. In a measure this may he true, hut 
as a considerable number of planters are at present not in the best financial 
circumstances and are more or levs in tho hands of their agents who “ prepare ” 
and ship tiioir " crop,” they aro bound to purchase fertilizers from them whoiber 
they receive a guarantee with these fertilizers or not. Purthermoro, oven those 
planters who aro perfectly free to buy where they please find it more con- 
venient to puroliaso tho fertilizers they require from the agent who prepares 
their crop. Por that crop has to ho sent to the “ Coast” in carts, and these 
carts would have to return empty, unless they take back tho fertilizers 
required on the state. Some planters no doubt in^iist on a guarantee and get 
it, even if they have to purchase their Coriilizcrs abroad. The manager of 
one group of estates has just written tluit Im is going to get his saltpetre 
from Calcutta, as ho could not got, it with a guarante'i in South India. As 
tho planters as a whole cannot insist on a gunranten for the fertilizers they 
purchase, it makes it mnch more diilionlt for tlmso who oan insist on a 
guarantee to get it. I have also boon told that some, of tho firms are not froo 
agents to give guarantees as they please, but do not know liow much truth 
there is in that. 

However, a much stronger reason than any of those exists, I believe, to 
make it desirable to have a jiropor foitilizcr law to control the sale of fer- 
tilizers. At present it is, I believe, almost impossible to compel a guarantee 
being carried out oven when given, unless both the person who gives the 
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guarantee and he to whom it is given live near enough to a cheraical labora- 
tory to he able to summon the analyst to appear as a witness in court. I 
have had to refuse analysing a simple of fertilizer sold under a guarantee and 
dulv sampled and sealed, because I could not aiTord the time to appear in 
court to give evidence. The person sinned against in this case was a firm 
on the "West Coast which had exported the fertilizer for which they had 
received a guarantee to Europe. How the matter was settled I do not know ; 
the sample, with seals unbroken, is still with me. To enforce a guarantee 
for a fertilizer through an action in court is, I fear, practically impossible, 
unless a fertilizer law is introduced. Both the sampling and the final con- 
viction in court present endless difficulties, unless there is a law introduced 
authorizing certain persons to take the samples and the same, or other persons, 
to make the analyses, and authorizing the courts to admit the samples and 
analyses to he correct without insisting on the analyst and sampler to appear 
in court as witnesses, except in special oases. 

The view of the planters of South Mysore in regard to the desirability ot 
an Aot to control tlic sale of fertilizers may bo host .stated by giving the 
following resolutions passed unanimously at the last meeting of tho TJuited 
Planters' Association of Southern India ; — 

“ That this Association views with regret, tho disapproval by the Gov- 
ernment of India of the institution of any inquiry into tho 
question of legalizing the sale of artifiuinl manures as intimated 
by tho Board of Rovenuo, Madras, in their Proceedings dated tho 
ibth May 190G, and to Icam thcrohy that the Oilloiating 
Inspector General of Agriculture proposes to take no further 
action in consequence. This Assooinlion is of opinion that the 
necessity for some control over tho sale of artificial fertilizers is 
yearly becoming more urgent in view of tho prohahilily of tho 
spread of tho use of such manures among tho ryots of tho country 
as a oonsequenoe of the improvements in agricultural methods 
following the work of various Agricultural OoUegos and Societies. 

It is also of opinion that a short Act covering such control might easily 
bo drafted which would bring no hardship to any but inlontionally 
fraudulent vondors of manure, and that the proribious of such 
an Aot could bo enforcod on somewhat the same lines as adopted 
by tho TJuited States of America, where it is controlled by the 
Commissioner of Agriculture, tho State Chemist or tho Bircolor 
of tho Experiment Station, and is therefore not in tho hands of 
any subordinate officials, the only person employed outside tho 
laboratory staff hoing a properly authorised sampler. 

The Planters of Southern India have for some yearn past urged the 
necessity for legalised control; most of the lorgcst manufacturers 
and vendors of suoh manuros are not averse to—nnd some would 
welcome — ^it; hut it is impossible for them to exercise the iiece.s- 
sary control, unless aided by some enactment which would bring 
all vendors of chemical or prepared artificial manures under its 
provisions. 

With a view of in no wise retarding the use of artificial fertilizers it 
would appear wi<!er to introduce legislation now instead of wait- 
ing until fraudulent practices have assumed larger proportions, 
as must certainly he the case witli an increased demand, and 
thus to check the cstahlishmout of such fraudulent practices 
before they hocomo as well established as they arc in some 
industries in the country. 

For further details with regard to the desirability of fertilizer control 
and for its introdnotion at the present moment, attention is 
directed to tho full discussion on the suhicct, copies of ivhich arc 
enclosed. 

This Association would therefore earnestly nrgo a rcoonsidoration of the 
recent decision of the Government of India, and request that a 
searching enquiry bo instituted « ith a view of tho early intro- 
duction of some system of control on the lines existing in tho 
United States of America," 
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Among tlie dealers in commercial fertilizers there is not yet that unani- 
mity in favour of such an Act as there is on the part of tho planters. But 
they have not yet studied that subject as carefully nor as long as the planters 
have done. A few firms may still ho opposed to any immediate legislation 
controlling the sale of fertilizers^ though they all admit the necessity for 
it at some future time. Chief of these was, I believe, the late firm of 
llessrs. Arhuthnot & ' Oo. At tbe last meeting of the United Planters’ 
Association of Southern India, to whioh all the firms dealing in commercial 
fertilizers in Southern India Icnown to tlie Secretary woro invited, Mr. Strichland, 
ilie reprosontatire of Messrs. Arhuthnot & Oo., stated that tho view of 
their firm was that they did not see the necessity for legislation at present. 
That might he necessary in the future when the lyot took to using fertilizers . 
But, judging from tho conversation I have had with tlie momhors of two 
other firms, who were opposed to the immediate introduction of a fortilizor 
law, I am convinced that most if not all the objeotions tea law oontrolling 
the sale of fertilizers is duo to the fact that the advantages of the law are not 
properly understood, and that supposed difficulties which do not really exist 
appear to be in the way. I can safely state that tho majority of the firms 
dealing with fertilizers in South India arc in favour of a fertilizer control being 
introduced. I may as well repeat what some of thorn havo written. Messrs. 
Parry & Co., when writing about this subject, stated : “ Wo 

welcome the proposal to introduco a system of scientific control over the sale of 
commercial fertilizers in India * ? * *» jjr. Jackson, one of tho members 

of that fi.rm (wlio are, as already stated, the Agents of tho Presidency Manure 
Works), ns well as Mr. Bernard, the Manager of Ihese Manure Works, attended 
tho United Planters' Association of Southern India meeting and helped the 
proceedings materially, Alessra. Coen & Go , of Hubli, who were not 
Topresonied at tho United Planters’ Association of Southern India meetings, 
wrote; “With reference to your circular letter No. 1840, dated the 4tU 
Juno, we beg to state that we arc in aocord with the proposal that a system 
of control should ho introduced over the sale of commercial fertilizers in India, 
more especially iu regard to tho fTirnisbing of a guarantee of quality.’’ This 
firm deals prinoipally in ground oilcakes and^ hone meal. The Manager 
of Messrs. Matheson & Co., of Ilunsui’, writes: “I certainly think a 
system of control is dcsirablo, specially so in chemical manures, where analyses 
can easily he got from manufactures ; hut the diffioultics in the way of 
doing this satisfactorily wltli oilcakes are almost too groat to ho surmounted 
in our case, I fear." In spealdng of the diffioultics to he encountered, ho 
states when speaking about a guarantee for oilcakes : " ^ * Before this 

could bo done, thoro must be a recognised place to send all manru'os, and some 
arrangement mode so that both parties are satisfied that a fair sample has been 
taken ; if not, there will bo endless disputes." 

Messrs. Pott & Co., writing to tho Chairman of tho United Planters* 
Association of Southern India, stated; "With, v'e presiuno, all other 
manure merchants in India we should welcome any law’ whioh would 
prevent fraud, hut it would ho useless to restrict this to icrtilizers imported 
into this country : such fertilizers as nitrate of soda, sulphato of ammonia, 
superphosphates and potash salts arc usually in tho hands of well-known 
syndicates, w’ho have a reputatiou to sustain, and their guarantee is oonsidered 
sufficient all tlie world over ««*■<■ In tho matter of indigenous 
manures, however, there is much scope for improvomont, and there is a crying 
need for a law prohibiting foreign admixture into oilcakes and fish, and a 
guarantee of the purity of saltpetre. Every manure merchant would welcome 
this in his own interests and those of the publio." 

Messrs. Saldanha & Sons wrote : " We arc of the opinion that it is 
highly desirable to organise a system of control w’heroby tbo quality of ferti- 
lizers be guaranteed to tbo purolmser, especially chemical fertilizers ^ 

This will, I think, suffice to indicate that there is a strong feeling in 
favour of an immediate introduction of a fertilizer law’ controlling tho salo of 
commercial fertilizers hotli among tho dcalors and tho oonsumers. 

I may add tliat all District Assooiations which have expressed their views 
on the subject arc strongly in favour of a fertilizer control and would include 
all fertilizers under the same. But, in order that a fertilizer law maybe worked 
Buoocssfully, it requires not only the support of both consumer and producer, 
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but also a Goveruincni Agoncv to carry itout;and in tlus vrill, I fear, be 
found tbo chief rliffioulty in J>ringing a law into effect just now. Natiurally 
tho work involved in tlic carrying out of a fertilizer control must fall upon the 
v.'iiious departments of Agriculture, especially, or almost exclusively, on tho 
Chemists of tliesu departments. And up to tlio present very few of tbo depart- 
ments of agriculture bad aCliomist ontboirstaff, audit was therefore impossible 
to establisli any sort of fertilizer control in tbo past. But as soon as tbo 
various depirtraenfs have their Chemist .and be lias his laboratory and assistants 
in woi’king order there ought to bo no diflioully in undertaking this control. 
In tho United States of America tlicso analyses are done in resular factory 
f.nshion, and I know of one laboratory in which a Chomi‘-t n itb four assistants 
claims to have analysed 4>, 323 samples of foitilizcrs and fodders, in connection 
with the control of these siihstanccs, in addition to considerable other work. 
But it will take a very long lime beforo Indian assistants will bo able to make 
analyses at this rate and retain a sudlcicni degice of accuracy. Two assistants 
would however, I think, bo likely to do all tho work requirod at present for an 
clffcctivG fertilizer control in any of tbo Presidencies or Provinces of India by 
devoting half a year to that work. 

In conclusion, it may bo well to conMdor if any useful purpose can be 
served by postponing tlio introduction of a fertilizer law wliicb, in the opinion 
of all who have expressed tlicir views on the subject, it would be desirable to 
introduce at some time or other. The fact that all dealers agree that such a 
law uould be ot advantage now or at some future time indicates that they are 
quite prepared to liavo the composition of their fertilizers known, and that it 
they should bo unable to supply a fertilizer ns cheaply per unit as .some of 
their competitor.*:, they arc willing to let them sell that brand and devote the 
portion of their energies and time formorlv spent on that brand to some other 
lino of fertilizers or some other line of business. It is also practically certain 
that n itb a fertilizer law the relatively expensive fertilizcr.s (as, for example, 
Kainit, in which the vmit of potash costs often almost twice the money it is sold 
for hy the same firms in the form of “ muriate” or saltpetre) would disappear 
from the Indian market altogether. The inevitable result would be that w-itb 
a satisfactory fertilizer law tlie consumers as a whole w'ould bo able to got their 
plant food at a cheaper rate than they now do oven if the demand for fertilizers 
should remain tho same as it is now. All the indications point in tho direction 
that tho nati\ e cultivator is likely to make use of commercial fertilizers in the 
near future. When this is the ease and a comparatively largo number of 
relatively illitciate men buy small quantities of fortilizors, tho temptation for 
an unscnipulous man to become a dealer in commcreial fertilizers is certainly 
great, and fiom the experiences we have ho is not likely to leave such a field 
unoecupfod for long. That an increased dcm.and in fertilizci’S is liable to lead 
to adultciation is indicated by the adultcrtition which has taken place in dried 
fish and white castor cake (and probably .also in safllower cake) in the past. 
That fraudulent adulteration of fertilizers must injure their usefulness and 
retard their extensive ajiplicatiou is practically certain. It is also practically 
certain that frauds once established arc baid to put down. And by punishing 
evil doers more ill-feeling is created than by preventing them from doing their 
evil-deeds. All tliis point*!, I take it, to the fact that the sooner a fertilizer law' 
is iiitroduceci, the better. Besides it will bo easier to introduce a law like tliis 
W'hon practically everyone is in its favour than later when fiaudulcnt mon 
have become dealers and are sure to oppose a fertilizer law’ in every way in 
their power. Eiuallr, it is much plcasanler, I take it, to gain the cxpeiienoc 
in administering a law like this when wo need fear nothing but friendly 
criticisms than later when more or less aniofiosity is almost certain to be 
developed. Besides, the law is likely to work much more easily and smoothly 
ever afterwards if started with a mutual feeling of trust and confidence on 
the put of every one concerned. 

What the Taw should be can, of course, bo only discussed after it has been 
decided to have a law. 

About the way the law has worked in other countries I can add but little 
to what was said last year. It works well in the United States of America. 
A Committee to unify the law of the various States has ended its sittings, but 
their report, wbiob was promised mo, has not yot been received. In Ceylon a 
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fertilizer law lias boon working very satisfactorily, but I hnvc not yot received 
the details of that law, but may be able to give them at the time of the 
meeting. 

LiH of firms who sent samples of fertilisers regarding ferliliser control. 

N limber oE 
Bnuiiilcfi ficnt. 

1 
57 


Mcsfirs. Best & Co., Madi-oo . . . • • 

„ Parry Ss Co., Madias, for Piosidcncy Manure Worts 


>1 

,1 

j, 

), 

}j 


Stnnes & Co., Coimbatore . . . • 

Peirce, Leslie le Co., Coimbaloio (cbaigcd for eamplcR) 
Matlicsou & Co., Iliinem . . . • 

Petrie liny and Sons, Hiinsui' 

Binny & Co.'a Coffee Worts, Bangaloic .' 

Croft, Mody & Co., Bombay . . • • 

Mr. B. XI. Pett, Bombay ...••* 

Messrs. Morgan & Co., Mangalore . . . • 

„ Soldanba & Sons, Mnngaloro (otbor samples sold out) 
Madras Bone Mills , ' . . . • • 

Mccors. W. Coen & Co., Ilubli. {ICardy and Safflower cake not. 
procuiablc this year,) 

„ Volkort Brothers. (This ycai only exporting manures to 
Coylon.) 

Kali Works nnd Manure Pnofory. (Messrs. Aibutlinotfe Co., CalicuL 
and Mangalore, supplies huge quantities of fertiliaeis, 
but, altliuugh written to sevcxal tunes, no samplus were 
received.) 

Gossim Mnhammcd'ii Oil Mills, hlnzagou .... 
Kurrimblioy Bouo SIills, Mnzagou ..... 

Indus Valley Bone Mills, Karachi . ... 

hfotacoon Bono-orushing and Coilco-caring W orks, Tolliohcrry 
Messrs. Hollingshurt & Co., Cochin (Milled fish) . 

Totu. 


20 

9 

8 

7 

10 

d' 

7 

0 

4 . 

G 
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Classification of samples of fertilisers received for anuly sis in Gonneotion with 
the inquiry into fertiliser control. 

Milled oilcakes — 


Black castor 
IV bite castor 

llongo {fongamia glolra) 

KTecm {Melia asaiiiaehtd) 
Gioaniluut 
Kurdi [Cartkamut tnielorius) ({ 


jenorally sold in largo quantilics) 


Ippo [Bassia lafi/olia) (generally found on the market in Mysore) 

Milled bones, fish, rte . — 

“ Pine ” bone meal 
''Steamed" bonoincal 
Boau char 
Milled Gsh 
Prawn skins 


nitrates, etc . — 

Saltpoiro . . 

Nilrato of soda 
Sulphnto ammonia 
Dried blood 


7 

6 

7 

3 

1 


— 2 * 

17 

3 

4 

6 

1 

JL 

— 27 

5 
3 
3 
2 


18 



Pure phoi^haticfei Itltzers — 

SuperpliosphatcB (iiro o£ Indian manufacture) 

Basic slag 

CLristmas Island phospbato ..... 
Triebi pbospbates (largely advcitiscd) . . 

Potash ferttlieers— 

Sulphate of potash (including one of ludian manufaclurc) 
Mixed snlpbatcs of potash and soda .... 

“ Mnrbilo of ^lot.'ish ... . . 

Koinit . . ■ ' . ... 


Mixed fertilizers 



TABLE XI. 

SesulU ofanalsset of oil eaket and dried blood. 
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CoiUjiOJUioii of aaiiJonia sal/t anti nitraia. 
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Gomposilion of nhoaphorio fertilisera other than bonemeal, dried, fish etc. 
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Shoicing composition of potash ferliUsens. 
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APPENDIX F. 

r^PJSRS ON THE UTILIZATION OP SILT. 


Sir Edward Buck’s address q’o the Board or Agriculture os the 

UTIUZATION OP SILT. 

Vf lieu in the Government of India I made it a practice in dealing 'with. 
Local Governments, only to put before them broad principles — the broader the 
better — and to leave it to them to apply the principles in accordance "with 
local conditions Wlierever possible, I first took an opportunity to have the 
principle itself discussed and formulated by a conference representing all Pro- 
vinces. I would follow this practice now. And the principle which I would 
place before this assembled Board is that opntained in the Besolution passed 
by an Agricultural Oonferenoo in Italy two years ago '—'‘It is a 'grave error’ 
not to utilise fertilising silt whenever it can he profitahlg itsed.” 

I suggest tbat there is primd faoie evidence that, espscially after the first 
heavy rainfalls, there is a material amount of fertilising silt in many of our 
rivers and streams and in much of our surface drainage. The abstract of 
replies to my circular of 1893 given in Appendix C of my Report indicates so 
much The replies also indicate that it is in some cases profitably used. 1 do 
not, however, suggest that any immediate measures involving large outlay 
should be taken to give effect to tlio principle which I place before the Board. 
I only propose that if the principle he accepted, a working-plan should be 
commenced in each Province, at first, perhaps, only in one or two Provinces, 
for giving effect to it. 

The first step must be, as in the case of all working-plans, a careful 
investigation of the facts, of the possibilities, and of the methods to be 
employed. I have suggested in my report that this involves : — (1) An 
analysis of the fertilising silts available in our rivers, streams and surface 
drainage j (2) A map of the drainage system ; (8) A study by our Engineers 
of the methods adoptable. 

In dealing with these questions in further detail 1 ask permission to 
confine myselt to the United Provinces with which only I am familiar. Con- 
ditions no doubt will widely differ in other provinces. 

First the analysis of our silts. Dr. Lsatber has made a good beginning 
Already, We have now a record of silts talccn from streams and canals when 
in flood in some 'twenty or thirty cases at the oommoacomont of the last monsoon. 
I only received five of tlicse in Italy where two at least were considered by 
the Agricultural Chemists who deal with silts in that country to be of material 
value for agricultural purposes. I have suggested that these analyses should 
be continued. But I would add the suggestiou that in promising cases they 
should be made in greater detail with still closer reference to the first fall of 
lain. In Italy analyses are made in some rivers when in flood every two hours 
and both at varying distances from the hank and at varying depths. 

Taking a broad view of the conditions in those Provinces, I would divide 
the possibilities into three classes : — 

I. The capture of sills from streams and conneoted canals at no 

great distance from the foot of tbo Himalayas. 

II. The capture of silts from minor and Burface dr.'vin.ago throughout the 

provinces, Avith simullancous prevention of erosion. 

111. The control of dialuage in mountains and bills. 

I need say no more about the first class. Tbat is suflioiently dealt with in 
my report anti no a -tion seems to be for the present needed cxcrpt tliat already 
suggested. But I should Hire to say more about tbc second class. Here wc 
have not to deal with the silt brought down from the forests of the moun- 
tains but with llio silt wavbed from In© surface of the plains themselves. 
Now 1 conleud th.'it the silt absorbed in the first rainfall — I ivould go further, 
atud say the first hour of rainfall — may be of considerable manurifil value, and 
if so that none of it should be allowed to esoape. What are the conditions ? 



As a lultj (I am sorry tliat this year is the exception to the rule) there are 
some five months — say from Januaiy 15th to June 15th — m ■which not a 
drop of rain falls. During those months a considerable quantity of human 
and cattle manure (all of wliich latter is not burned) is deposited on the 
surface of tlie land. It is desiccated by the sun and hot air and brought 
into a condition in which much of it is readily taken into solution by the 
first hour’s fall of heavy rain. Probably the drainage water of the first day 
or two’s rain contains some tertilising ingredients not only in solution but in 
the form of silt, including a material washing from the surface of manured 
fields as well as from village lanes, and houses, the walls of wiiicli are covered 
with nitrates (often scraped off for manuring tobacco and opium), in addition 
to what may bo washed liom the open lands. 

I "was myself led to discover the curious part talcon hy t.ho first . rainfall 
in the distribution of reh where natural diainago had been interrupted over 
new ground. The re/t could only be carried wheie the first diainagc could 
find an opening. It Wcas iatorrupted by a bund 8 nr d> inches high. As in 
the dry weather the rch itself painted, in snow white coloui , tlio course which 
tlie first rainfall drainage had taken. It was easy to see what had happened. 
Its distiibuticm was not altectcd by later drainage of sometimes ‘1 or 8 feet 
in depth. The maps m the reh report on the table open to your inspection 
oleaily illustrate the process. After the first rainfall the reh sank in solution 
below the suifncc and was not touclied by later falls of rain. 

Now sometbing of this sort must happen to the early drainage carrying 
fertilising matter in solution or in fine silt— and if so it would seem that 
what was an accident in the case of reh should be purposely done in the case of 
the fertilising water of the first drainage. We should interrupt its escape 
into the naturally formed drainage channels and hold it up in places where 
it can he utilised. 

If there is any truth in these conjectures it might he desirable to test the 
value of the fiist drainage in suitable places. I mav add that the scheme 
for “ doctoring ” ravines suirgested as famine works would give an oppoitunity 
for holding up snob if it is found valuable. 

There is another question connected with the first rainfall which is still 
more conjectural. During the five months of dry season, but especially in 
the last 3 of those montlis when the strong west winds blow in tlio day, a 
material amount of fertilising dust must be taken up in the air. A question 
■was asked ye‘-terday wbetlier »•<?// was distiibutcd hy the wind. Of course it 
is. I have seen the east end ot an mar maidan covored 0 iuches deep 
with reh powder flanked by miniature reh dunes, and on o’lc occasion ■when 
accident obliged mo to travel over mar plains ia a pathi in May I have 
carried about a bushel of reh blown info it daily to my tents. The same occum 
with the desiccated powder of manures on the fields and plains. As the 
weeks go on the sky becomes more and more obscured with dust raised 
from the land ui til at the end of June the sun can hardly bo seen however 
much it can bo felt. 

Now it would seem wortli while at any rate to amlyise the first hour’s 
rainfall of the monsoon which is the very rainfall that aft»r reaching the 
ground carries off so much of the surface manure. May not the manure of 
the air inoreacc its value and make it more wortli while arresting P 

Ton may however consider this too much of an airy speculation, though 
I believe that much of the ximnanuied land of the Province owes not a little 
of continued productiveness to that cause. 

The second measure ad^vised is the preparation of a drainage map. I am 
sorry that a oompleto map which Mr. Wright and myself made for the 
Gawnpore District. Crinnot be found, but a portion of it has been re-issuedin the 
reh report on the table to which I invite your inspection. Such maps are 
useful for many purposes and can be, as explained iu Appendix D, oon> 
structed in two or three years with very little expense. 

The Board’s views on this question are solicited. The preparation of maps 
might be at firat confined to United Provinces, Punjab and Central Provinces. 

The third measure, the study of methods, would be commenoed, I suggest 
by the deputation of an Engineer or Engineers, preferably ’ of the Oanal 
Department, to Italy. 
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Would tho Board advooate tin's measure ? 

I may repeat that none of tho measures suggested for present adoption 
involve any material outlay. 

Repout bt Sib Ed-wabd Buck, K.O.S.I., LL.S.j OK the utibizatiok'op 

BiIVER silt POB the PERTILIZATION OE LAND AND THE MITIGATION 

OP Malaria. 

[ Printed scparalely ] 

JPrefatory Abstract. 

Report bt Dr. J. Walter, Leather, Pn.L., F.T.O., etc.. Imperial Agri- 
cultural Chemist, on the chemical composition op river silts op 

THE United Provinces, collected during the monsoon op 1906. 

With reference to the orders of tlie Government oE India No. 1087-70-7* 
dated 22ud May 1906, J liave the honour to submit my report on the chemieal 
composition of the various samples oE silt which have been collected during 
the past monsoon by the Irrigation Deparimont of the United Provinces. 

2. I have only determined those items in the ohemioal composition of tho 
silt Ti'hioh are likely to prove of service in relation to the enquiry. The 
results are set out in the accompanpng ten statements, one for each river 
which has been under observation. 

The column shOTting tho proportion of carbonate of lime {calcium carbon- 
ate) Tvill indicate tho " chal'ciness *’ or otherwise of the material and this 
appears to he a defiTiitc ohar.-ioteristio of tho silt of any one river 

The quantity of silt varies naturally voiy much indeed even in the same 
stream ; hut if tho samples of the BeWa and Uhassan rivers are average 
spedmens, it is clear that their flood water does not contain anything like so 
much silt as the Himalayan streams. 

In chemical composition (excluding the calcium carbonate) there is 
nothing very striking about any of the samples, they are usually os poor in 
organic nitrogen as Indian soils are, though thorc are some exception such 
as the first sample of the Tons river silt and the Botwa river silt. A good 
deal of tho silt (as for instance that of tho rivers Tons, Song and Jumna) is 
fairly rich in phosphates, but most of this is in a very unavailable form, os 
indeed one might anticipate from freshly weathered rook material. 

Generally, indeed, it may be said that those river silts are not to he consi- 
dered as supplies of ** rich manure ” in the chemical sense, and any agricultu- 
ral value they possess must be referred to some physical influence on the land. 

Regarding tlio thickness of a deposit of silt from such waters, the follow- 
ing data arc of interest. — 

(fl) An aero of water 6" deep = 21,780 cubic feet and if this water con- 
tained 1 11). of silt per cubic foot the quantily of silt is 21,780 lbs. 

(&) An aero of soil 12" deep may be assumed to be 4,000,000 (four 
million) lbs, for the purpose of a rough approximation or an 
acre 1" deep = 333,000 lbs. 

(o) Accordingly, if an acre of land were flooded 6" deep with water 
containing 1 lb. sill per cubic foot, and tbe silt entirely deposi- 
ted, the layer would be equivalent to about ’066". It will be 
seen that the river water only rarely contained much more than 
1 lb. of silt por oubio foot and vory commonly much loss than this. 

It will naturally be found, indeed, I know it is fully recognised by tbe 
Irrigation Ucparlmont, that some silt is useful, whilst other silt is harmful, 
to agricultural land, and this depends not merely on the nature of the silt 
but also on that of the land. In tho District of Debra Dun, for instance, 
the soil is generally so stony in character that deposits of almost any kind of 
“silt ” would bo found servicoablo. 

On tho other hand, in tho Hoshiarpnr District of the Punjab, the flood 
silt has dono harm, for it is of a sandy nature, and of lower agricultural value 
than tho cultivated land. 

It is clear therefore tbe silt of any particular stream would be serviceable 
or otherwise is a question of looal consideration. 
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APPENDIX G. 

PAP1311S ON THE UTILIZATION OP THE GllANT MADE BY THE BRITISH 
COTTON GROWING ASSOCIATION FOR THE IMPROVI5MENT OF INDIAN 
COTTON. 


Lolitcr No. 12 , 1 — 37, iliitcd the 23rd Janiiaiy 1907, from the Under-Socretari' to the Govcrn- 
raent of India, Department of Revenue and Agriculture, to the Inspector General of 
Agriculture in India. 


I am directed tn forward a copy of a despatch received from His Majesty’s 
Secretary of State for India, No. 181 (Revenue), dated the Idith September 1906, 
with enclosure, relating to the utilization of the funds placed at the disposal 
of the Government of India by the British Cotton Growing Association for 

» -K, n „ , , „ n ^ X- . tho improvomeut of Indian cotton grow- 

* No S.dntcd tlicSid No\Qin1i(!r lOOG • r t 

mg, together with a copy of a despatch’ 
addressed to the Secretary of State by tho Government of Bombay regarding 
the scheme for the disiiosal of this year’s crop of Egyptian cotton in Sind. 

2. It appears to the Government of India that the system adopted in Sind 
has considerable merits and I nm to request that you will favour thorn with 
your opinion on the shoemc in connection with the disposal of cotton grown 
witli tho aid of funds furnished by tho association after consultation with the 
Board of Agriculture at their meeting in Pebruary. 


India Ofitci;, London. 

J4th Septeinher 1906, 

llcvonuo No. 181 , 

To His Esccllenoy the Eight Honourable the Governor'General of India 
in Council. 

My Lord, 

With reference to tho letter from yoni* Secretary in tho Revenue and Agri- 
cultui’c Department, No. 168, dated tho 26th July 1006, and its enclosures, I 
forward copy of a letter from the British Cotton Growing Association, dated 
the 22ncl August, in which they make suggestions for tho utilization of part of 
tho funds, now at your disposal, for tlio improvement of Indian cotton grow- 
ing, in guaranteeing to planters who undertoke the cultivation of better class 
cottons a full price for their produce diming the earlier years of the under- 
taking. 

2. I request that I m.ay be informed of your views on this suggostiou ; and 
also that you will take into consideration tho objection raised by tho Associa- 
tion to the scheme which has been put forward with this object in tho case 
of the Punjab. 

3. The sum of £ l,238-6-8 has been paid in by the Association, boing the 
equivalent of tlie sum of Rs. 18,600 asked for in your Revonuo and Agri- 
culture Secretary’s letter above quoted, and it will ho credited in tho account 
current to be sent to India for the month of August. 

' I have, etc., 

JOHN MORLET. 


The British Cotton Oroioing Association. 

Equitahli!) Buildin&s, 

13, St, Ann Street, 
Manchester, 
August 92nd, 1906. 

The Undor-Sccrctavy of State, India Office, London, S. W. 

Sir, 

I bog to acknowledge rcoeiptof your letter of August 18tb, R. audS. 2197, 
which was placed before the Indian Committee of this Association yesterday, 
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and in accordance with their instructions the siun of £1,233-6-8 will 
he placed to the credit of the Secretary of State in Council at the Bank of 
England. 

2. The pioposals generally seem to have been carefully tliouglit out, and 
should be most useful in promoting the growth of better classes of cotton, and 
I am instructed to thank you for the very full information forwarded with 
your letter. My Oommittee, however, wish me to call attention to paragraph 8 
l^unjah. It is certainly absolutely essontial that a market siiould bo found for 
any cotton produced from better classes of seed, but at the same time it 
seems to the Committee that tho cost of tho proposed arrangement, namely, 
£ 600, is rather excessive, and they would bo greatly obliged if you could 
ask tho Inspector-General of Agriculture to look into this pjoposal again to 
see if some better and more economical plan could be adopted. In any case 
I trust that arrangements can ho mado for the planters to receive tho full 
market value of their produce, as it is felt boro that in tlio case of the arrange- 
ments made for tho purchasing of the Egyptian cotton giownin Sind, native 
planters were not sumciently protected. It is probable that if they had received 
the full prices which the state of the market justified, they would have been 
more encouraged to extend the growth of Egyptian cotton. 

3. In cooncctioD with this point, Ihorc is not the slightest doubt that in 
order to establish the cultivation of better classes of cotton, which have born 
proved by experimont to bo suitable for any partioular district, it is osscntial, 
Gspeoially in tho early stages, that tho uatiros receive a sabisfaclory price for 
the cotton grown. West Africa this Association entered into an avrangc- 
ment with tlio local authorities to guarantee a fixed price for a peiiod of three 
years, which arrangement has had most satisfactory rosuhs, and I would 
suggest for your oonsidcrntiou whether part of the funds placed at youi* 
disposal by this Association should not be devoted tow.-iriis extending the 
growth of cotton by guavauiccing the planters full prices for tlicir coltou. 
My Gommitteo is afraid that il the matter is left in its initial stages to the 
ordinary oommoroial peoplo, that tho latter will noc have siiCfioienl foresight 
to see the advisability of giving tho natives the highest price possible Tiioro 
is no doubt that in tho long run any money that might be lo-l, (‘itlicr by the 
Association or by others, iu paying high prices in the initial stages would be 
more than recovered at a later date by the estahlishinoui of systematic cultiva- 
tion of belter qualities ot cotton. One can ha''dly expect ordinary commercial 
houses to look at things from this point of view, and I would rcspectlully 
suggc»t for your consideration the possibility of tho local agrioultiu'al officials 
lending every assistance to the ryots to obtain full prices for their cotton whero 
there is not sufficient local competition to enable them to obtain tho proper 
market value, 

I am, &c., 

A. ARTHUH HUTTON, 

Vioe-OJiainnan. •_ 


Ko, 3, dated Bombay Castle, the 3id November 190G. 

Fiom— Tbo Government of Bombay, Bevonue Dcpaiimont, 

To — His Majesty's Seciotaiy of State for India, London. 

With reference to our telegrams, dated the 11th, Mth and 18th instant, 
on the subject of the oiler of the British Cotton Growing Association to pur- 
ohasB the produce of Egyptian cotton seed in Sind, we have the honour now 
to explain tho oonsiderations on which our views were based. 

2. The British Cotton Growing Association observe that it is of vital 
importance in the earlier stages that the native cultivator should receive a good 
price for his cotton and that the arrangements made last year ivcrc not satis- 
factory. Tho measures adopted for the disposal of the crop of 1906 wore 
described in the report of the Director of Agriculture, No. 0. 4.1, dated the 19th 
May 1906, a copy of which was forwarded to you with our despatch No. 1, 
dated the 2nd June 1906. Erom this report wo became awavo that the results 
obtained from the oultivation of Egyptian cotton in Sind during tho season 
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of 1905 fell somow^bat short of llio liigli expectations originally formed both 
as to yif'ld and the piicc obtiinable. The deUeipucy of outturn was apparently 
due, first to the unfavouivible character of the season, and ceconrlly, andp.*i‘- 
haps more largely, to the very partial adoj>tion hy the Sindhi zimindav of the 
Egyptian methods of cultivaiion, which arc iar more expensive and laborious 
then the indigenous methods tn nhich he is aeeu'-tomod. The prices obtained 
were considcr.ibly lower than u as hoped, but not lower than was reasonable 
under the spceial tircumstances of the ease. Egyptian cotton uas a new com- 
modity for the Sindhi zamindar to dieposo of, and the formation of a mnrhet in 
which to dispose of at prices sufficiently favourable to encourage him to con- 
tinue tho experiment constituted, at the outset, a problem of no small difficulty. 
It was impossible for Government to buy up the wliolc crop and dispose of it in 
England, both lieeausc such a course would have been extremely unsatisfaotory 
to cotton merchant* doing business in India and because any departure from 
the well-established principle that Government sliould not enter into competi- 
tion with the trade, would h'lve been most undesirable. The efforts made to 
stimulate the Indian market failed to have any great effect, for there was 
no expert valuer on the spot to inform the cotton merchants of the true value 
of the product, and owing to tho small quantity of the crop and the 
diflioultios of collecting and marketing it, few of the large firms could be 
induced to mako arrangements for purchase. That it was purchased in large 
quantities at all was due mamly to the enterprise of a single firm, who gave 
for it prices comparing not unsatisfactorily with the valuation reported by 
Mr. Pletehor, Deputy Director of Agriculture in this Presidency. 

3. That the market would grow as the success of the experiment booamo 
assured and the zamindars learnt the value of their cotton we were oonfideuti . 
It was iiowcvcr apparent that the zamindars themselves could not combine to 
make- a fair field for themselves, and that Govornment could with advantage 
intervene in order to bring buyers and sellers together, and accordingly 
the Director of Agriculture and the Commissioner in Sind were requested to 
oonsider what arrangements to that cud could be devised in time to meet the 
requirements of the current season. The reports received from these officers 
oontained the suggestions that the zamindars should be assisted to convey 
their cotton from their fields to a central spot, such as Mirpur Kims, where 
it should be ginned and that the ginned cotton should then either {a) be 
despatched by rail to the large markets at Bombay or Karachi for sale on 
behalf of the zamindars, or (6) ho sold at public auclion on their behalf at 
Mirpur Khas, the ido.a underlying this latter suggestion being that the larger 
exporting firms would find it worth whUo to seud their agents to purchase, 
provided the ootton were collected in one place and put up for sale in large 
lots instead of being scattered in small and varying quantities in many 
villages. After careful consideration we have approved the adoption of the 
second alternative desiring to roduce to' a minimum the interference of 
Govornment with the ordinary course of trade and have authorized the 
Commissioner in Sind to mcui; tho necessary expenditure up to a limit of 
Bs. 6,000 and entertain tho special temporary establishment which the scheme 
will require. The establishment lias been entertained accordingly, and arrange- 
ments are now complete under wiiich cotton which zamindars wish to soli 
will under the supervision of an officer of the Mnkhtiarkar’s grade bo collected 
from tho villages in siib-dep6ts and thence despatihed to a main dep6t at 
Mirpur Khas, where collections will periodically be jmtto public .luotion. 

di. The offer of the British Cotton Growing Association to purchase all 
Egyptian cotton grown in Sind at 2d. per lb. of seed cotton or Es. 10 per 
maund which was communicated to us in tho letter from the Assistant Sec- 
retary, Bevenue and Statistics Department, No. B. and S. 2632, dated 21st 
September 1006, received our very careful attention before we despatched our 
telegram of the 18th instant. It is an oiler which loaves us in considerable 
uncertainty as to its exact meaning since it deals neither with the method 
nor the time of payment and omits to specify whether the price named is 
for seed cotton collected at Mirpur Khas or bought at tho threshing floor. 
On examination of it avo are moreover in doubt Avbether the price offered 
is appreciably hotter than that paid by Messrs. Balli Brothers last year, which 
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•vrorlied out to 7^(1. per lb. of lint for ahlasU on the basis of 2G-2 per cent, 
of lint to Boed; assuming that the zamindars themselves have to bear the 
cost of coUootion, the Association’s offer amounts to no more than 7^rd per lb. of 
lint. Reports received from Sind show that competition for this season’s crop 
is fairly brisk, and already some of the zamindars have sold at Bs. 12 per 
maund of seed cotton delivered at the thrashing floor; signs of activity among 
purchasers are most encouraging, and it is not improbable that very little 
USB will bo made of the machinery which Government have provided for 
helping the zamindars to dispose of their crop for good prices. 

0. The letter from the British Ootton Growing Association conveys the 
impression that they imperfectly apprehend the actual position and believe 
that the crop is or can he made to he, at the disposal of Government. The 
crop is of course the property of zamindars who oan sell or not as they choose 
and who could not be bound by any undertaldng which Government might 
enter into. But apart from that consideration, we should be indisposed to 
grant the Association a monopoly which wo believe to be undesirable in view 
of the competition which is coming into play, a monopoly which might 
conceivably have a very preiudicial effect on the future local marliet and 
stand in the way of the utilization of Sind Egyptian cotton in the mills of 
this country. 

6. Probably the competition on a large scale of the British Cotton Growing 
Association would exercise a very healthy effect over the sales in Sind, and 
bearing that in mind, we have in our telegram indicated the terms of the 
offer which it might be of some practical use to make Twelve rupees per 
maund of seed cotton for delivery at the threshing floor (all freight charges 
being borne by the Association) would, we are advised, be a fair offer to mako, 
it being understood that the Association should appoint their own agent to 
purchase for them; Government could, of course, render them no assistance 
in the matter of selection or purchase, nor oould they give any guarantee as 
to the quality of cotton offered for sale, nor as to the quantity to be obtained. 
In the very possible contingency of this suggestion tailing to find favour 
with the Association they might be recommended to consider the advisability 
of being represented by an agent at the auction sales to bo periodically held 
at Mirpur Kbas. 
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APPENDIX H. 

PAPEHS ON THE IMPHOVEMBxNT OP THE INDIAN SUGARCANE INDUSTRY. 

Scheme tor Protinotal enquiry into the Srgabcane Industry by 0. A. 

Barber, M, A., P. L. S., Goyernuent BoianisTi Madras. 

PAST I. 

Introduction. 

The following note has heeu prepared with the object oE suggesting suit- 
able lines of enquiiy into the present position of the sugarcane industry in tlie 
various parts of India. Sueli an enquiry will be nc^ccssary before it is possible 
to determine tho directions in whioU improvoment should take placo in oaoh 
province, and where any groat estonsion is possible. Ttiere is no doubt that 
India has certain advantages over other sugar-producing countries, such as its 
cheap and abundant labour and its well -dcr eloped system of irrigation. But 
in spite of these advantagess the past history of attempts at imnrovement is not 
' encouraging and presents an unusually long list of failures. One of the objects 
of this enquiry is lo determine the causes of these failures and to guard against 
them in future. 

The cultivation of the oano and tho manufacture of sugar varies greatly 
from pluoa ‘ to placo. In some traetts it is of a very primitive nature, wliile in 
others the cultivation is most expensive and complicated. In most instances 
the manufacture leaves very much to be desired. The relative impoctunco of 
the seotioiiB following will no(‘or<lingly difl»T greatly in the various provinoes. 
Where intensive oubivaiion and careful nmunfaoturo are not at present 
attempted, the note may he considered as suggestive of the directions in which 
improvements are to bo sought. 

2. Cliaiate . — There oim bo no doubt that the general character of tiie 
climate has a very groat induonoe on the cultivation of the sugarcane. Atten- 
tion has been drawn to tho fact that the hot, muggy weather during which the 
cane grows most rapidly is exactly that which tlie white man ii l«ast able to 
endure, Hot sun and moist air are tho two c>sscntiiils for the bc'it results. 
The scant rainfall and dry air of India are, tiiBn'lo<o, distinct disiidvantigos, 
hut these have been largely overcome by irrigalioii fiioilities, 

A general statement of the a>'eiag(i I eniperaiuro and rainfall and tlieir 
distribution throughout the year will bo of interest as throwing light upon the 
for greater yield obtained iu somu parts of India than in others, and the 
possibility of remunerative results being obtained m regions inhabited by 
iHuropcan planters. 

A The egeof eu'faroane onltiBatfon in India . — It npijoirs to be highly 
probable tiiat the oane first became a cultivated plant either in India towards 
the head of the Bay of Bengal, along the Malay Peninsula nr in Ooohin China, 
or in some of tho islands of tho Malay Archipelago. The oultivation in India 
is at any rate of great antiquity. A brief historioal statement of the earliest 
loferenoes to oultivation would bo of interest. 

There are also oases where, owing to the spread of population or irrigation 
the cultivation is of oompai atively recent introduction. Such instances will be 
of special interest in donsidexing possible future extension. 

4i. The estient and character of cultivation. — What is the area under 
cultivation in each province p Has there been any marked inorcase or decrease 
during recent years ? If so, to what cause can this he assigned ? 

It cannot be too strongly insisted on that, for any real pi ogress to be made 
in the extension of sugaioanc cultiiation, it must, be condu -ted with very grrat 
care. Such dijferences in. yield aa are to bo notod in the various provinces can- 
not be explained by mere difference in climate, and are largely duo to the 
class of cultivation practised. 

A statement of the general obaraotor of the cultivation in each province 
will be of intorost. In some parts, for instance, the cane is cultivated iu isolat- 
ed patches of an acre or more in surrounding paddy. In others oane takes its 

X 
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place in a regular relation of various dry or garden crops, being irrigated from 
wells or other local sources. Lastly, tbere nro paits ■where irrigation is not or 
barely attempted, and hundreds or thousands of acres are under a low, busby 
growth of inferior varieties. It ■\iTli usually happen that the cultivation varies 
a good deal in different parts of one province. I’iio relative importance of tbe 
different classe® of cultivation might bo briefly slated. 

The origin of the soil, whether deltaic, alluvial or the result of the broat- 
ing down of sedimentary or volcanic roots, may be specified, and its charaoter, 
wbotlier heavy clay, loamy or light and sandy, may be specified. Oomparisons 
of such soils are not readily made on paper, and it would be a useful proceeding 
if samples of the chief sugarcane soils of each province were oolleotod and 
placed before tbe next meeting of the Board of Agriculture, under the direction 
of the Imperial Agricultural Ohemist. 

5. Farietie& of cane qroion. — ^'I'here is at present no satisfactory basis for 
tbe classification of canes. The close similarity of all the varieties botanically, 
and the known alteration of the same canes when moved from one part of the 
country to another in habit and size, rouders the subject especially difficult. 
Shades of colour arc not constant, and these even change during the growth of 
tho cane itself. Lastly, it is generally conceded that the riolinoss of the juice 
must be included m any system of cane classification. 

This rondors a statement of the varieties grown in any province difficult. 
But in each tract there are differences well known to the cultivators both in 
the field and at the mill. A summary statomont of the varieties met with and 
their native names' will be tlic first step towards a regular survey of the canos 
of India, which is, from many points of view, a desirable piece of work. 

Attention should he paid to the following main classes : — 

Wild canes, that is to say, such as do not yield gicr, but aro used in 
medicine or for fodder. 

Beed or grass canes, snob as have proved themselves capable of resisting 
disease when neglected, hardy, busby or small-growing canes, of ' poor sugar 
content and as such not especially sought after by wild animals. 

Hardy field canes of good quality. This is usually tho best class of cane 
for India. They have hard rinds and rich juice, yield heavily, and aro not 
much attacked by jackals and wild cats lu many parts of tho country they 
have, however, dwindled from lack of care, and aro with difficulty distinguished 
from the previous class. 

Canes for eating aud jaggery canes. These have much juice, frequently 
of low sucrose content ; they potsess soft rinds, and arc usnally very delicate 
and liable to disease. They are great favourites fov the production of ]aggery 
or gur, but are not suited for tbe production of high grade sugars. 

Giant canes. Generally of enormous size, but with poor juioe. They are 
difficult to mill because of their thickness and have often to be split before 
crushing. Tbe outturn from thc'^o caucs is sometimes very great, and they 
would appear to bo best suited to climates with comparatively heavy rainfall. 

As to colour, the canes may be distinguished as the red canes, ihc ashy 
or dirty canes (greyish or brownish in tone), red striped canes (tho red alter- 
nating with green or yellow), green striped canes wlioro yellow and green 
alternate but with no red, and tho various “ white, ” yellow or green canes. 
The latter three aro uot distinguishable as a rule, but tbe prevailiug colour 
should be noted. 

Where a sugarcane olassification has already been attempted, the details 
of such classification should be mentioned There is no doubt that certain 
points of difference aie of systematic iniportauco while others aro not, and tho 
experience of workers in this field will be of the greatest value, whether these 
oharaoters are of ehomical or botanical nature, or as to their behaviour in 
the field or at the mill. 

It would add greatly to the interest of tbe proposed meeting at Oo-wnpore 
if a collection of canes was brought from each province and placed side by 
side for comparison. Such canes should in all oases he as ficsh as possible, 
each single cane being careiully wrapped in paddy straw rope. There should 
be at least halt a dozen canes of each kind, and each variety should be carefully 
labelled and packed in a gunny bag Care should also be taken to seleot 
average canes, and not exceptionally good ones. 
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It will bo seen tbat tbe classification proposed for tbc liurposes of the 
proliminaiy enqniiy is noitlier botanical nor specific, but is regarded 801017 
from the point of view of cultivation. Tho proposed pieliminary grouping of 
caucs may be imperfectly Railed to the conditions of some provinces, which 
may demand a moro detailed classification. A true botanical classification is, 
probably, a matter for a lator stage of the enquiry. 

G. McGorded introduotion of neto vaircties.- — Tho canes of many parts 
of India arc of tho poorest deaoription. It is impossible now to .determine 
where these canes came from, but they have probably been in the country for 
a very long time. It is certain that a constant interchange of varieties has 
been taking place ever since sugarcane was first cultivated. There are 
numerous traces of exotic canes in various parts of Bengal, Bombay and 
Madras, and detailed records exist of such introductions during tho last hundred 
years. It would be well for these cases to be noted and at the same time to 
mention what changes have taken place in the cliaiactcr of tho canes intro- 
duced. Some of them, have evidently deteriorated greatly, while others have 
taken their places among the best canes of tho country. 

"When WD read of such insults as 105 tons of stripped canes to the aero, 
as is recorded of the Bappoe in Ktnv South Wales, it is not unnatmal to 
assume t,liat such large yields arc dependent on tho kind of cane ouUivatcd, 
and duo attention is not always paid to the special conditions attending such 
abnormal crojis, This has undoubtedly been the main reason for the various 
attempts at .inirodneiug foreign kinds. But the Indian climate has not been 
sufEcicntly considered, and jias-t efforts have boon moro or less haphazard, on 
the chance of valuable results heiug obtained. There is no doubt that the 
introduction of exotic ennes, methodically and pcr.cistontly practi'«od, with duo 
regard to climalio conditions, is likely to lead to very valuable results, and a 
full statement of past experiments in this direction will he of value. 

In the samo way tho export of known varieties to Java and other countries 
should hCs noted until, if po.s.siblc, some remarks as to their ultimato fate. 

7. " Sports" and seedling canes . — Allied to tho introduotion of now kinds 
of cane is the appearance, by snorts or otherwise, of now canes in India iteclf. 

The striped canes are kuoun especially to lend themselves to the pro- 
duction of varieties of one colour. In the Godavari district of jMadras, the 
ryots assert that if yon plant a field with Namahi in striped cane) it soon 
bccome.s half Kelt (a green cane), .and several new Varieties have recently been 
obtained in this way at the Samalkota farm in the same district,^ differing 
markedly in the richness of their juice from the parents. 'While this "sport- 
ing” is rendered evident in the striped cancs because of their colour, it 
probably also occurs in most canes grown, and it is quite possible that most 
varieties of tho sugaroane have arisen in this way. Any instances known of 
such varieties arising locally should be carefully recorded. Bor some reason 
the fertility of tbo cane flowers or " arrow ” is very low in India. Oases have, 
bowevor, been recorded of f<*rtilo seed having been obtained and seedlings 
raised. Considering tho immense imporlanco wliioh this line pf work has 
attained in Java, tho West Indies and some other countries, any information 
obtainable as to scedling.s raised in Tndia will be valnnblc, togol,lici’ with the 
probability of I his method being feasible. It seems probable that llio climate 
of the country is against any great development of this mode of raising 
now varieties. 

8. Oilier soxirces of stigar and spirit. — Before proceeding to tbo detailed 
study of the sugarcane industry, it would bo well if a summary n ere prepared 
of other sources of supply of sugar and spirit in the different provinces. Sugar 
is obtained from various palms, from tho juices of trees such as tho maple, 
from members of the grass tribe such as sorghum, and from roots such as 
beet, whilo spirit is obtained from the most diverse suh.stcnoes The two chief 
plants other than sugarcane from which sugar is obtained in India are the date 
and tho palmyra. Spirit is produced among other plants from tho mahwa 
{JSnasia latifoUa). Considering tbo closo connection between the sugar 
factory and the distillery, an enumeration of tho sources of spirit should he 

, inoludcd- 

Itwill also ho of interest if any experiments with boot mid sorghum 
made in tho past arc recorded with tbo results obtained. 

M & 
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PAST Hi 

OULTirAIIOH. 

9. Planting and reaping seasons. — ^The planting and reaping spasons and 
tlie time during which the cane is in the around should be s]» 0 oified. This 
"vriil very l.»rgely depend on the climate and the irrigation f.ioilities But the 
iinpoitancc of rea[)ing the oanca at the onrroct time is perhaps haidly fully 
I'ouliaed, and cannot be too strongly insisted on. The time during^ wliich the 
oane is in tlie ground varies fioni 6 to 18 months. 'I’liis will obviously make 
a great difference in tlie yield obtained, and the enormous crops sometimes 
reported from different parts of the world largely depend on the possibility of 
keeping the oane growing for a long period nitbout ripening off. 

At the same time certain canes rip“n more quicklv than others, and it is 
unwise to try and grow a canc wbioli ripens slowly in a pLicc where irrigation 
is deficient. A knowledge of the ordi' ary seasons of cane growth is necessary 
before any attempts are made at introducing new and improved Turieties. 

It is usual to reap the canes in the earlier months of the year, this being 
the time when the air becomes dry and the rains cease. But in the Coimbatore 
district ot the Madras Presidency, there aie two distinct reaping and planting 
times — February and September. In other places Uie reaping times are 
determined by the labour required for other crops, and those and similar facts 
must be borne in mind when considering the possibility of any great extension 
in cultivation. 

10. JRotafions and mixed cropping. — ^Tlie question of rotations is an im- 
portant one. In many places the su ^aro inoaUcrnates with wet paddy. This is 
especilly the case in the irrigated delta lands and, although at present perhaps 
unavoidable, may be regarded as essentially had practice. This also applies to 
the lew oases of continuous oano-planting on the snmo land, excepting where 
an annual overflow of silt-laden w.iter serves to recuperate the soil. 

A statement of the chief rotations in the different portions of the'provinco 
will be of interest, especially such as include a leguminous crop in the series. 

The practice of green-diessing, or idanting a pulse crop and digging it in 
before cane planting, is usually considered very good practice, although its 
value proliably differs considerably in heavy delta lands and clay soils from 
those of lighter character. 

Mixed cropping or the growing of catch crops with the cane should he 
noted. The cane shoots are at Grst quite unable to cover the ground and a 
quiok-growiug crop of maize, tobacco, onions, or pulse is not infrequently taken 
off duiiQg the first two or three months after planting, In lighter soils, such 
as the volcanio soils of St. Kitts in the West Indies, it is considered very good 
practice to bury pigeon peas {Cajanm indious)^ castor or sweet potatoes thus 
planted, before tht-y arerifio, the ground being covered during the hot, dry 
months, and the canes receiving a useful manure when they most need it. 

Lastly, tlie fringes or nut>kirts of cane fields or the bunds separating the 
different plots in irrigated land are not infrequently sown with tur 
[Cajtmus tndicus), hemp {Hibiscus carmahinns) or okras {llibiscus esculentus). 
Are any such crops planted for the protection of the cane crops, such as 
Sesbania agyptiaea or sorghum ? It has been suggested that the latter 
plants may serve as a useful trap for the moth-borer where it is prevalent. 

11. Batooiis . — After the canes have been cut, tlie stools or ^'roots’* are 
not infrequently allowed to grow for a second y oar. This practice of ratooning 
is carried on fur many years in some places. In India it appears to be unusual 
and unprofitable to ratoon for more than one year, but cases are on record 
where the oane field is thus tieated for as many as twenty years. As the 
practice has many advantages, it will be well to consider its practicability in 
each oane tract. The canes ripen earlier and the joints are closer together, thus 
rendering ratoons particularly suitaide for cane seed. 

On the other hand, there are certain dangers in the practice which should 
be carefully considered. The prevailing Indian sugarcane disease, the red 
smut, appears to be much worse in ratoons than in plant canes. Kot only 
is the outturn rendered doubtful, but fields thus diseased are the worst possible 
for seed purposes. Without doubt the spread of this deadly disease has boon 
largely fostered by the practice of using ratoons for seed. 
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12. Tre^araiion of the land for planting , — It is of prime importance in 
oane ouUiration to bring; the lands as soon as pos'^ible into wbat is known as 
** good heart.” This cannot usually he done where tlie rotation is one with 
wet paddy, this forming one of the chief objections to this kind of cultivation. 
The various operations having this end in view may be conveniently divided' 
info those before and after planting tbe cane set<4> and those referred to hero 
deal exclusively with the manner of working up the soil. The main object 
in the eu’lier operations is to thoroughly clear the hind, to aerate it and to 
render its condition such that the manures all eady in the soil or subsequently 
applied to the laud are readily available. 'L'he later operations are largely 
intended to keep down weeds and to keep the surface tilth for the better con- 
servation of moisture. 

The actual mode of tillage, with tbe implements used, sueb as crowbarring, 
ploughing, the .'ibsenoeof either, puddling before ploughing and other methods 
ID dijBferent kinds of land in each province should be mentioned. 

Bare fallow is perhaps of special value in heavy lands and where the tillage 
is deep. In crowbarring the clods are large and heavy and need much 
we.ithering. Opinions as to the value of this practice in India are somew^bat 
conflicting and the local practice will be of special interest. 

Sheep and cattle folding, spreading compost, village manure or other 
substances before tillage may conveniently he considered here. 

The after cultivation may be discussed at a later stage. 

13. JPia7iting ^ — There are a number of points to bo considered under tliis 
head, and the whole growth of the cane will depend very largely on the tnannor 
in which planting is done. The mafter isthorefoie oi considerable interest, and 
fairly full details should bo given as to the practice in vogue in different places. 

14. The eourcefrom which the eeed is obtained. — It. is usual in most 
plaoes, while the crop is being removed, to separate the tops,” consisting of 
the two uppermost joints with little or DO sugar in them, and keep them for 
planting the next season’s crop. 

In some places this is done from. Grst year's canes, in others ratoons are 
selected for the purpose. The latter practice has been i eferred to already and 
has this advantage that tho crop can generally be planted earlier than 
otherwise. 

Bringing sots from a distance has been frequently referred to in oane 
literature. This practice is carried out in Java on a very large scale, special 
plantations being set apart in tho higher regions ns nurseries for the fields in 
the plains. The object in Java is mainly to prevent the ravages of 8ereh,a 
destructive cane disease, and ratoons are never used for seed. In the Godavari 
discriot sets for planting in the delta lands are frequently brouglib from the 
uplands, where the soil is lighter and tbe prevailing disease is less severe. The 
removal of canes from one part of the countiy to another cannot be generally 
adopted because of tho expense, hat a considerable mass of information is 
available as to tbe effect of this piaotice upon the character of the growth and 
especially on tbe richness of the juice. It would bo useful if information on 
these heads in various cane tracts were reoorded. 

When tho oanes for seed are allowed to stand in tho field for some months 
after tho bulk of crop has been reaped, tho practice should be recorded. 
These canes are called “ Standovers ” in the East ladies where tbe practice is 
not uncommon. 

16. The part of the cane used for planting . — This again varies a good 
deal. There is no doubt that the practice of using the upper part of the cane 
for planting and the lower for milling is sound. But in many parts of tbe 
country the whole cane is out up into sets and planted, only the lower rooting 
joints being rejected. Tho method should probably vary a good deal with the 
kind of cane grown, for, from experiments conducted at the Samalkota farm, 
it has been demonstrated that in certain canes, while the lops produce a good 
even stand of canes, beds planted from tho whole cane cut up leave many gaps. 
In other varieties planted at the same time and on similar land, any jpatt of the 
oane can he used with impunity. The laying of the whole cane in shallow 
trenches is reported from certain districts. 

The mode of preparing tho sots and the part of the cane used is of some 
importance when considering the future action of Government farms in 



86 


distributing seed of new and improved kinds of oanc. If tops aloue are to be 
used, the rate of introduction of tbo new kinds will be extremely slow. 

16. The actual preparation of the sets for — The number of 

joints in a sot should be specified and the gener.’il mode of preparation. It 
IS tbe practice in careful cultivation to pickle the sets in various solutions before 
planting. This is usually done on account of definite diseases which may be 
passed from parent to child. The indiscriminate soaking of sets in various solu* 
tions is therefore not necessary, but any action will depend on tbe disease to be 
guarded against. The following cases may be mentioned in illustration of tliis. 

Where white ants are a serious menace to the newlj'' planted cane, various 
infusions are recommended to render the sets unpalatable. The same lias 
been done with regard to jackals which dig up the pieces at night immediately 
after planting. Where the moth-borer is a serious pest, the soaking of the 
canes in strong lime solution has been found useful. Where acari or mites 
(causing one of the diseases called “ rust ”) are abundant, corbolic acid is 
said to ho a useful preventive. Where, as in the West Indies and Java, the 
sets are attacked by certain fungus diseases, the use of copper sulphate and 
tar is recommended. Any instances of such action in the provinces will 
he worth recording. 

17 . The mimher of seta per acre . — ^This is a matter requiring some 
attention, as without doubt improvements may be made in some cases. 
The rate of planting may vary anywhere between di.OOO and CO, 000 per acre. 
It is obvious that this large number not only inoreascs the cost of cultivation 
to a considerable extent and renders the introduction of new varieties more 
difficult, but the chances of carefully selecting good seed are greatly 
diminished, if not rendered impossible. As a rule the tillering power of 
canes in India is far inferior to that in tropical islands where irrigation is 
unknown. More plants are, therefore, required to the acre. At the same 
time the planting of a very largo number of sets with the object of " somehow ” 
getting a crop tends to carelessness in the early treatment of the canes, and 
a bad start is hardly ever fully rccoveied during Iho subsequent growth. 

18. The mode of planting , — Planting is done in pits or trenches, in rows or 
broadcast, in dry ground or in puddlo. It depends greatly on the nature of 
the soil aud its capacity for retaining moistuvo and on tlie weather at the 
time of planting. The cane usually takes about one year to mature, and 
this regulates the time of planting. Reaping and planting must usually proceed 
at about the same time of year. This, in most parls is in the liot dry months, 
and as a natural consequence the depth at which the sets arc placed is a 
somewhat important matter. The young plant, with the small amount of. 
nutrition available in tho set, is very delicate, and specially liable to 
withering, if not planted deep enough. On tho other hand, deep-planting 
cannot be successfully introduced in most cases, in heavy land because the 
power of germination is impaired, and in lighter soils because of the while ants. 
Considering the great mortality in newly planted can fields, the exact dcptii 
should be carefully gauged. 

Broadcasting is not infrequent, but it is obvious that tbe proper distances 
of the plants from one another cannot thus be well regulated and also that 
all the subsequent operations of weeding, hoeing and wrapping arc rendered 
more difficult and costly. Planting in pits is not usual in India. It is of 
special significance in ram-fed plantations where it is important to oonsorve the 
rain for as long a period as possible. The distance of the rows apart is 
worthy of consideration hut will depend to some extent on the number 
of sots per acre. Tbo best practice aims at placing the canes as equidistant 
as possible. 

19. Supplying vacancies . — It is very important in planting a cane field 
to obtain a perfectly even stand, where each plant has the maximum of 
surrounding earth to draw upon for its nutrition. This is not obtainable by 
tho excessive planting of the native. Tho more careful cultivators recognize 
this fact and in many parts of the country special arrangements are mado 
for supplying any vacancies detected when the germination has taken 
place. 

In some cases a supply of extra sets is kept in pits, aud those are planted 
when the vacancies declare themselves. In other cases small strips or 
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outskirts aro tliickly planted and the young plants are removed from these to fill 
the gaps. The latter practice appears to be preferable.' The time elapsing 
between the general planting and the date of supplying should be carefully 
noted and recorded. It appears that if supplying is delayed too long, the 
plants thus added have not time to establish themselves before they arc 
overshadowed, and in fact never come up with the main crop. In the 
noighhourhood of Ooimbatorc the extra plants aro added Avithia a month 
or at latest six weeks from the time of planting. 

The matter of keeping out canes for some time before planting invites 
attention, and the local practices are worth recording. This *' hatching, ” as 
it has been called is necessary sometimes, both in the fields of the cultivators 
wlion the land is not quite ready and on Government ■ farms AVliero canes 
arc received from a distance. It would be a useful thing to determine bow 
long they can bo kept after cutting without losing their vitality and Avhat 
are tiio best methods for thus keeping them in the different provinces. 

20. Seed-bed and nursery . — Tn some districts, us in that of Ganjam in 
Madras, it is tho custom to lay the sets thickly in seed-beds (much like 
paddy seed-beds) and, later on to transplant them to the fields. This curious 
praotico has probably arisen because of tho short period during which water 
is available or because of doubt as to when it will arrive in the channels. Tho 
practice is of especial importance where w'atur is abundant for the greater 
part of the year, but eannot he obtained just when the canes must he cut 
and th(} sets planted for the sucoeeding crop. 

Tho seed-bed may bo made to servo for ton to fifteen times its area in 
tiic held. It may be placed under a well, and ns a matter of fact, is usually 
located near the viilago on the specially rich fields to bo met with iu suoh 
localities. Details of any such system in India will bo of interest. 

21. Stool pfaMfiHfir,— The old roots of the cane have usually to be removed 
at some expouso after reaping, in order to prepare the land for tho next crop 
in the scries. Tho splitting and planting of such roots or stools entails com- 
paratively little additional expense and has its advantages. The fields thus 
planted need no supplies and are perfectly filled when planted at tho rate 
of C,000 to the acre. The resulting oancsappiW to bo very healthy and assume 
a character midway bobwcon plant canes and ratoons. It will be interesting to 
know if this system has been adopted anywhere by tho local cultivators. 
It is of speoial usefulness when it is desired to multiply rapidly any particularly 
valuable variety for distribution. Tho crop raised appears to be perfectly 
healthy and in this respect shows a marked coutrast to ratoons. 

It may bo pointed out that, both in this system and in tho planting from 
nursery beds, a means may bo found of combating tho white ants which will 
less readily attack living plants but devour tho oauo sots with tho greatest 
. avidity. 

22. Irrigation and drainage — ^It is well, before oonsidoriug the watering 
of tho cane, to refer again to tho great dilleronco between the climate of 
India and that of most sugar-growing oountrics. In India tho hulk of tho rain 
falls during some four months, and tho severe drought following renders 
irrigation a necessity. In most other countries where the oano is grown, 
irrigntiou is unlmown and a well distributed rainfall brings tho cano to 
perfeotion. 

The great mass of rain falling during tho wet period in India emphasises 
the importance of thorough drainage of the land, and the subsequent drought 
biingsinto special prominence tho aftor-ouUivation of the soil for tho purpose 
of retaining tho moisture. 

Per large crops and intensive cultivation irrigation may bo oonsiderod a 
necessity in India. But it varies much in charaotcr, and a statement of 
the different means adopted will be of interest. 

In certain tracts the crop is purely rain-fed and the resulting oreps 
aro meagre j in other places advantage is taken of river and spring ohannels ; 
wells arc used over largo areas whore tho subsoil water is easily accessible ; 
excellent canes are grown under tanks; but for the produotiou of sugarcane 
on a largo scale irrigation canals aro usually needed. 

A statement of the season of the year during which tho wafer is avail- 
able will bo of interest, for it should bo possible in many plaoos to supploraont 
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the uatuial supplj by pumpiag the suh-soil water with the aid of 'oiNengines. 
Undoubtedly there are many areas where the suh-soil water could bo thus 
made use o£, but whore the ospenso of lifting the water by the native methods 
is too great. 

In certain parts of India canes are grown which seem able to endure 
prolonged submersion. Those are probably of little value from a sugar- 
making point oE view, but the fact should be noted, as it is of interest, and 
enquiries on the subject aro frequent. 

'23. Cnltivation . — The after-cultivation of the cane fields has for its 
object the destruction of weeds, the retention of soil moisture and the protec- 
tion of soil bacteria. 

It is usually of short duration, for the oancs quickly cover the ground 
and forma mulch of decaying leaves which answers these purposes. Where 
the cane has once covered the ground, it quickly becomes impossible to 
enter tlie fields. Whore however “ wrapping ” is done, cultivation may 
continue throughout the life of the plants. Gcnor-illy speaking, it is of 
advantage to the growth of tlic cancs to continue the cultivation as' long as 
possible, but as to whether it pays beyond a certain point remains to bo 
-d<'cided. 

A statement of the number of hoeings and weerlings considered neocs- 
sary in different places should he made, together with the implements used. 
The two operations mentioned may, for tho purpi'ses of this note, he separately 
considered, tliat of weeding hoin<r mtioh deeper and more thorough, while the 
chief object of hoeing is ro break up the cake, on the surface after rain or 
irrigation and thus prevent undue evaporation. 

The use of improved cultivators stiould certainly receive very oaroful 
attention and any cases of their successful introduction into India might ho 
noted, as probably of lar greater cdlcieuoy* and economy than the current 
native methods. 

Native expedients for the prevention of evaporation, such as laying a 
muloli of grass on tlie land, should bo cirefully noted, as well as any other 
matte.rs connected with tlie use of water and its retention in the soil, although 
this should if possible be considered under the previous heading. 

24i. Manwing . — Next ta the preparation of the land and the supply of 
water, manui ing is tho most important operation in the intensive cultivation 
of the sugarcane. Perhaps in no respect does the practice of the country 
vary more. 

Tlie manuring boforc planting h-ns been mentioned under the prepara- 
tion of the land and maybe conveniently considered there, but, inasmuch 
as it has an inSuenco on the later applications, it will bo necessary co refer 
to it here as well in any carefully oonsiderod system. 

The two materials regaided as essential in tho most advanced sugar-grow- 
ing countries are a good supp'y of well-rotted cattle manure and artificial 
fertilisers. Pteitliei of these sources of manuring is available in the desired 
quantity in India at pro.sent The existing praotioos will, therefore, form a 
specially interesting .subject for study and tho possibility of their improvement 
a useful field for experimout. A statement of the results of experiments thus 
far made will be of value. It is needless to point out that artificial manures 
are of little value wliere the land is not in good condition, and this is speoially 
applicable to heavy delta lands. 

Various oil-cakes are used in different parts of the country, and tho 
advisability of combining the growth of oil-yielding seeds ivith sugarcane is 
obvious A statement of the available supply of oil-cako in the different 
sugarcane tracts, its cost and comparative richness in nitrogen, should be 
prepared. 

The timo and mode of application of the manures should be studied. 
While most artificial fertilisers maybe applied as soon as growth is established, 
the addition of nitrogenous manures should probably ocour later. The practice 
in the Godavaii delta is to apply oil-cake wlicn the canes are four months old 
and there is.an abund.int supply of water in the canals. 

It will be useful to consider here the practice of burning the trash or dead 
leaves after cutting the canes. This is frequently done, even where this 
material is not used for boiling the juice. When we consider that every ounce 
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of this yalaable luatorial is duEf into the soil in the West Indiosj it Tvill be 
inlcrGsilnf; to know if this pvnotico is ever adopted in. India. 

The applioation of grcoii-drcssing after planting has already been con- 
sidoved. In many parts considerable sums of money are spent in bringing 
o.n’t-loads of wild indigo and laying it at the roots of 

cane. Instanees of this practice with wild indigo or other plants might be 
mentioned here. 

Curious local superstitions are frequently met with regarding the culti- 
vation of Indian crops These should be noted -wherever possible. With 
regard to the application of luanuvo to cane fields, cattle manui’e not well 
rotted is said to increase the quantity of treacle in tlic giir^ while the addition 
of nim-oake is said to make the pggevy bitter. These loual superstitions 
should ho investigated if only to exjiose their fallacy. But more often there 
is some grain of truth -which should be carefully sought for. 

A brief statement should he appended as to what results of value have 
been definitely obtained by the many raan-urial experiments with sugarcane 
conducted in the country by agrioulrural departments. 

25. Treatment of the canes duHng groioni.—'l\yLs vr\\\ vary a good deal 
in difieront parts, in most places iiothiug whatever being done to tho oanes 
tbemselves. Wherover any special treatment is resorted to the fact should be 
mentioned. 

Trashing] or the stripping of the canes of their old leaves, is supposed to 
let in light and air and to quicken the ripening of tho canes. It is of doubt- 
ful advantage, excepting in moist, waterlogged situations. It is thought to 
render the canes more liable to diseases and undoubtedly exposes them to the 
attacks of -wild animals. 

Wrapping or tying the old leaves round the cane and to one another 
probably delays ripening, bat also protects the canes from sunburn and crack- 
ing. The attacks of wild animals are diminished, and tho canes are supported 
aud prevented from lodging. The use of bamboos is perhaps advisable in 
heavy crops, and is rendered possible by wrapping the older loaves being tied to 
one anotbor and to a central bamboo. This operation, while most useful in 
places where sudden wind storms arise, is costly and is perhaps sometimes 
carried to an cKtremo. As many as 5,000 bamboos per acre are not 
infrequently used in the Godavari district. Some modification of tho practice 
■will piobahly he found nsoful in most cane-growifig areas, whether for 
stxaiglitcning the cane and rendering it easier to manipulate, for protection or 
for support. Local modificalioas of the practice will, thcrefoio, bo of general 
interest. 

The protection of the oanes from jaokals, although probably belonging to 
the next section, may be conveniently considered here. The matter is of 
considerable importance, and a careful study should be made of the native 
motliods of dealing ndth this and kindred pests. 

Many kinds of cane, in themselves valuable, arc out of tiie question for 
general cultivation because of their liabilty to the attacks of jackals/ pigs and 
wild cals. The first essential from this point of view in a fiold-cane is the 
possession of a hard rind. Wrapping has been referred to ns a useful protec- 
tion. In some places the mud is splashed from the irrigation channels over 
the lower leaves, which renders the cancs distasteful to the jaokals Bcncing 
of various kinds, sometimes at great cost, is resorted to keep down tho pest, but 
once the jackals got inside, it rather fends to aggravate the evil. Traps of 
various kinds are used. Perhaps the best form is a simple pan, of jaggery 
water of ivliich they are excessively fond placed near their regular run. The 
jackals will oomcliu numbers to this and may he easily killed. The usual 
boating of drums in cane fields towards I arvest time is less useful than generally 
supposed One of the greatest advantages of wrapping tho canes is that you 
can ah once detect the presence or ravaires of animals by looking down the lines. 
Lastly, the planting of harder kinds outude the fields is sometimes resorted to 
with very doubtful results. Tlie local practices in such matters frequently 
affords valuable hints as to ultimate successful treatment, and should he caio- 
fully recorded. 

26. Ti'eatmenl of the fields jireparofory to reaping the canea . — Before 
catting the canes, it is not unusual among the native cultivators to irrigate 

N 
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Tjrofasely in order to inorense the quntity of jaggery or gm\ In other cases, 
where the water is deficient and the canes aroiudgecL,to bo ready for harvest- 
ing, tliey are allowed to stand in the field for a considerable time witliout 

Any' facts throwing light on these practices will he of use. It is thought 
by some that before reaping, all water should be rigidly cut off so as to increase 
the richness of the juice atid decrease the cost of fuel. The local practice 
among tho native cultivators or in connection with European mills would bo 
worth recording. 

27. Disease phenomena — These are of special importance in tho sugar- 
cane because of the comparatively great cost of its cultivation. Tho mature 
cane may he likened to a fruit It is filled with rich, sweet juice of a kind 
eagerly sought alter by all the animal kingdom, while many fungi of feohlo 
power of paiasilism multiply rapidly in solutions of cano juice, destruction 
thus frequently occurs at the end ol the season and after all tho expenses have 
been inouried with the prospect of an abundant harvest. 

Of the numerous pests and diseases to which the sugarcane is liable, 
perhaps the mo^t serious iii India are the red smut, white ants, moth-borer 
and jackals. Many other diseases of wide ocourience become locally important, 
and lists of the chief ones in the different sngurcane tracts with their native 
names will be of intcrubt. Such diseases and pests may be roughly classified as 
follows. 

28. Diseases af eating tho sets after planting. — Such is the " pinc-applc 
disease of Java and the West Indies, caused by the inroads of a fungusi where 
the sets acquire a distinct smell of the fruit named and fail to germinate. 
White anls frequently destroy the sets in lighter soils before they have time to 
gertninato. Jackals collect in packs ai night and dig up tho newly planted 
pieces of cane. "While sets taken from plants heavily attacked by red smut 
often fail to grow at all. 

29. Diseases affecting the whole plant. — Eoremost among these arc the 
various forms of arrested growth. It is not always easy to determine their 
cause. The most deadly cane disease of motlcrn timos, tho eereh of Java 
belongs to this class and there is some ground for believing that it "occurs 
sporadically in India. The whole plant assmiics the character of a bush of 
lemon-gra^iS (Andi’jpogon schoenantlius) and no cano is formed even after a 
year’s growth. Sometimes one or two canes arc formed, while the rest of the 
plant grows like a tuft of grass. A smilar from of growth has been attributed 
in the West Indiej to a definite mushroom growing on the cane roots. 
Another disease is the black smut (Ustilago sacohari) v\hcre tho whole end of 
the shoot becomes a black powdery mass. And, lastly, the moth-borer eats the 
young apices, causing each in turn to die and the whole plant to assume a 
stunted, withered appearance 

30. Diseases confined to the underground parts of cane plants, — Besides 
those mentioned in tho last paragraph, numerous grubs arc to be found attack- 
inu the roots and underground stems of tho cane. These usually belong to 
various classes of beetles. Wliite ants are of coui’se specially destructive in 
this part of the cane. Different species of floweiing plants attach their luots to 
those of the cano and absorb their nutriment from these (snob are Striga and 
similar sorophtilaritirece.) 

31. Diseases affecting the stems. — These are perhaps most setious. The 
red smut is distributed throughout the tropics and is perhaps a peculiarly Indian 
disease, occurring disastrously wherever the land is insufficiently 'drained. 
Horers in the cane do great damage, not only causing the canes to break up 
hul affordinsj an easv entrance to other enemies, notably the fungus posts, 
^lealy bugs eau by no means bo neglected, although their presence is connected 
rather with the spoilms: of the juice in milling. Gumming is possibly present, 
but has not as yet forced itself on onr attention in this country, il^ally, 
]ackals are universally feared and should everywhere he guarded against. 

32. Diseases affecting tho leaves. — In numbers the leaf diseases of the 
cane exceed all the rest put together. Numerous fungi are found causing 
blotches, rottmg or withering. Insects of the most various orders are to be 
found attacking the leaves by pieromg or sucking or ivholesalo eating. Rusti 
caused by mites are also by no moans uncommon. 
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Some of those diseases are comparatively harmless. ' Others are the direct 
result of careless cultivation. But there are some vrhich are difficult to deal 
Tvith, and these should reoeive the {'teatest attention in the selection of the 
kinds of cane grown. There is little doubt thati while no cane can bo consi' 
dered immune from discasCj different kinds vary greatly in their liabilily 
to attack. Care should, therefore, he taken in fresh introductions that no caue 
should he brought into a climate unsuited to it or fiom a region permeated by 
disease. 

33. Heaping. Time of cutting the caneo.—iio general rule can he laid 
down as to the correct time at which the canes should be cut. It is largely a 
matter of expert knowledge. Most native growers know pretty well when the 
canes are ready for the mill and there are tests which can be readily applied 
by anyone having a knowledge of canes in the field. 

A statement of the local knowledge of canc-ripening would he interesting 
and how far this is utilised and how far neglected and for what reasons. 

The exact date of reaping is largely iulluenoed by local superstitions and 
the labour available. Sugercaue is, in. many places, a minor crop and the ryots 
ate frequently busy in other directions at harvest time. In places where it is 
the main cropj on the other hand, the labour is ofton lusuffioient. The milling 
power of the district is also sometimes inadequate to deal with the crop to the 
best advantage. 

The cutting of canes at the wrong time is, by no means, a fault peculiar 
to native cultivators. It is pei'haps one of the most important matters con- 
nected with the economical working of a largo factory that the miicbinery 
should be kept in oontinaous working and that the reaping season should he 
spread over as long a period as possible. A carefully thought out system of 
planting may get over the difficulty to a certain extent but not altogether. Of 
necessity some of the oancs are cut before they are fully ripe, while others aie 
loft for some time after they have leached their optimum. This is a matter 
for very careful consideration in framing estimates of the outturn. The adjust- 
ment of field and factory is a problem of some difficulty, and tliis perhaps 
accounts for the fact that excellence of nianuraoturc and first class cultivation 
are so rarely combined in sugur-gi owing countries. 

34. Deterioration after cutting. — After the canes are cuf they rapidly 
deteriorate. This is caused by change from cane sugar to grape sugar, usually 
called " inversion.” The distance of the caues from the mills time becomes a 
matter of importance. 

Delay in milling the canes is of comparatively little moment in the manu- 
facture of jaggery, hut it is of much more importance in sugar-making, and 
especially when we have to deal with a large steam plant. Tliero are obvious 
difficulties in getting tlie canes cut on the exact date suited to the mill, and 
this is more particularly the ease whom cultivation and manufacture are iu 
different hands. It is by no moans unusual for canes to lie in the yard for 
days before they are dealt with. The probability of this delay and deterior- 
ation should he carefully considered when entering into calculations for any 
large new undertaldng. 

We should naturally suppose that this inversion in the cane after cutting 
would he greater in the hot Indian climate than elsewhere. But this has not 
been proved, and any facts bearing on the subject would bo of interest. 

36. Mode of cutting the canes. — It is imiJortant that the canes should be 
cut as low down as possible, if anything a little below the ground. Is this 
attended to P It is not likely that any cane-cutting machine mil succeed, pai tly 
hocauso of intiinsio difficulties and also beesuso of the great weight of the 
material to ho dealt with. If any experiments have been made iu this direc- 
tion they should be mentioned. 

Where wrapping is in vogue, cutting the canes is comparatively easy ; 
they are clean and straight and voiy easj^ to pass through the mill. The 
removal of the leaves used in wrapping is liow'cvor an additional ojieration. 
Where the canes are aUowod to groAv natiu’ally, it is not uncommon in a good 
field for two cuttings to be necessary, the first one about three feet from the 
ground and then at the base. The tops are removed either before or after 
reaping. The local practice will vary with the size of the plants and the 
denseness or growth, and should he stated. 
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36. Yield pet' acre in cmres . — This is not usually calculated by native 
cultivators. But there arc numerous “ crop experiments ” recorded from 
which some idea can be obtained for each distiict. This is an important item 
in the prolit and loss account, especially whore improved mills arc creeled, and 
information on the point is needed. The u eight should bo recorded in pounds. 


PABT III. 

MAMirAcnrsD. 

Manitfaoturc of jaggery or gur. — ^This is the main form in which the 
pioducc of the cane fields is placed upon the Indian market, and it will he 
convenient to treat it sepaiately. Jnggaiy is usually stated by manufaotureis to 
bo unsuitpd for economical sug.ir-maldng, and the markets for the tno sub- 
stances are to all intents and purposes distinct. 

A general account should be given of the methods in vogue among the 
native jaggery makers, and in suggesting improvements in its manuracturo, it 
is advisable to consider the effeot of those upon the price paid for the jaggery in 
the local market. 

What mills are used ? Ilave there hoeu any recent improvements nhich 
have been largely adopted ? A statement of the expression obtained from 
various mills should bo given, but note aitould bo taiccn of tho fact that this 
will vary with tho kind of ouno and the mode of removal of the “ tops.” 

In describing tbe tieatmeut of tho juice before boiling, mention should be 
made of tho kind of pots used and their distiibntion, and the time elapsing 
between crushing and boiling. Is the juice st.rniucil at tho mill or when 
it is poured in to the pans ? Are colloting pans U'.ed or arc the pots allowed 
to stand until there is sufficient juice to fill the pan? Is the coIlct,ting pan 
heated ? 

What pans are used ? Are they single or in batteries and how are they 
heated ? A statement of the fuel and its prepaiation would ho of interest. In 
most regions it is found that the megass or residue from the mill and the trash 
or dead leaves arc sufficient for tho boiling of tho juice. A start has sometimes 
to be made with other fuel. How far. do these substances suffice for the 
boiling ? It is obvious that this will depond on tho relative quantity of juice 
and fibre in the cane. There can bo little doubt that such light material is 
eminently suitable for the rapid boilin? and shallow open pans. Is any wood 
u«ed ? Is the whole of the trash used up? Tliis is .an important question 
because of the value of this substance as manure. 

Is tho Eoum removed, and if so. u hat is done with it ? Aro there any native 
methods of clearing tho juice by the addition of foreign substances ? 

To what extent is liming earned, firstly in treating the pots used for 
holding the juice, and, secondly, in preventing inversion in boiling ? Is this 
liming fully done ? Usually it is very incomplete because it detincts from tho 
value of the jaggery in the local market. At the .same tune incomplete liming 
is the main cause of tho unsuitability oi gnrior refining purposes. 

What method is adopted for marking the correct point at which boiling 
should oeaso ? Are cooling pans used ? Into what form of rocoptaclo is tho 
boiled mass thrown and what is tho resulting form as placed upon tho market ? 
Are any processes known for preserving the jaggery, or lias it to ho sold at 
once ? 

What is the average price obtained for good gur ? There arc fluotuntions 
of some magnitude in tho bazaar prices, dopeudeut on tho difilcully in keeping, 
on local festivals and so fortii. A consideration of theso largely influences the 
native practice and calculations and sometimes makes consiilcrablo diiliu'encc in 
the profits obtained Is the^rjir manufaotuied sulficiont for tho local deraaod, 
and if in excess or defect what local movements are there of this sub>5tanco ? 
Is gur made for tho foreign market, and if so, arc any special precautions taken 
in its mimufaoturo ? Lastly, what are the relations botueen jaggery made from 
the sugarcane and that obtained from other sources ? 

38. JProJit andloss om sugarcane cultivation. — A. brief statement of the 
cost of sugarcaneoultivation in diiloront parts of the province should ho made 
and the average profits obtained by the cultivator. 
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Such stateraenta have frequently been drawn up, but, for various reasons, 
they are not of muob. value. Uno of most wciglit is that it is almost impossible 
to state tli(3 real value of the labour employed. A special account should there- 
fore he drawii up as In the usual beat practice of the district, from the prepara- 
tion of the laud and the purchase of the seed to the placing' of the finished 
product on the market. And -where the cane roots have to be removed to prepare 
the ground for the next crop, this item of expense should he included in the 
account. It is well known locally how many men are needed for cadi and 
every operation. This should bo recorded and their pay calculated at the 
current rate for that class of -u-ork. The outturn should similarly be oaloulated 
from a good aveiagc crop of tlio district. Thus only can ue form an idea of 
tho real cost of cultivation and the profits doiived therefrom. It is certain that 
if any great extension or improvement were to lake place, the labour would 
have to be paid for in this manner. 

The sugarcane industry is usuaily oansidored to bo one of tho most profit- 
able in India, and in many ]ilnoi‘S it is regarded as a sign of increasing wealth 
for a ryot to embark on its cultivation. But the slaiemenls of profit and loss 
available vary in tlie most extraordinary manner, even m the same locality, 
from a dead loss in some parts of the country to a cloar profit of several 
hundreds of rupees per aero m others. It would be well to insist on somo 
common basis of valuation such as that mentioned above. 

3'.). Gharucter and riohnesa of the jttice . — It is freqiienlly asserted in. the 
tindo ” that for sugai -making the native jaggery is of insufficient purity to 
'on.snro profitable wo.'king, that obtained from palms being in many wajs 
prefeiabie to that of the oano. This is, of course, partly due to the character of 
the cane grown. Varieties, uliicli will satisfy nniivo demands, are not the best 
for sugar-makirg. The native jaggciy oancs have frequently much juice of 
inferior sucrose content. 

It becomes nocessai'y, therefore, for analy«-cs to ho made of the existing 
local canes in diflcrcut parts. This has already been done to a considerable 
-extent, although the analyses are not always comparable because of differences 
in ripeness at the time of orusliing. Existing analyses should be carefully 
-collected. A general idea of the richnoss of tho juice of canes in tho various 
prorincoa can thus ho obtained, 

The knoivn inferiority in tlie canes of certain tracts may ho duo to iuherent 
poverty, to tho climato or soil or to thoir recent introduction. These points 
should he held in vie-w, and spocinl attention paid to the alleged deterioration of 
introduced kinds. This again may bo due to unsuitability of soil or climate for 
tbeir growth and maturing or to the more fact of the change. In tlie latter 
case a subsequent cbnngc for the bettor has been noted in certain canes. 

In judging the comparative richness of the juice it -vi'ould be -well to fix 
upon some standard method of pxpicssing the results. Tliis has not hithcito 
been attended to, and the analyses of Indian oancs arc not easy to compare 
with those of the canes of most other oounlrips, at any rate in terms readily 
understood by the majority of those interested in their cultivation. 

The foUowiiig are the mam points of imiiortancc in the analysis of sugar- 
canes : — TJic quantity of juice in tho cauo and the poroenlago of sucrose and 
glucose, organic matter other than sugar and mincrnl matter, in this juice. A 
good cane in tho "West Indies will give juice with 81 per cent, of -water, 17'6 
per cent, of sucrose, not more than 5 per cent, of glucose and 1 per cent, of 
other organic substances and mineral inntlor. It has hoen a<icortainod that 
many of tho Indian cancs have juice as good in quality as this, but when they 
are not up to this standard the matter should receive very careful attention and 
the causes should be asoorlained. 

(to. Sugar-making . — Besides tho jaggery or giir referred to above, a great 
deal of -what may be called sugar is also iinqiarecl by the natives of India. An 
examination of tho processes of manufacture omplojed and character of the 
sugar produQod should he made. But a detailed study of this part of tho .subject 
(which is extremely complicated) is perhaps of less importanoo, because in this 
field of work the native methods are generally wasteful and cannot compete 
with the improved machinery of other countries. The study of native methods 
of refining is perhaps more useful as indicating -what demand there is for a 
bettor product than jaggery and whether any change is taking place in the 
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native taste. Every effort sLould be made to encourage such a change, for the 
production of sugar on a large scale for the local market in place of quit would 
pave the way for India to become a large sugar-producing country, and the 
question of export would naturally follow. 

The nature of the native refined or partially refined sugars should be 
noted and the processes for getting rid of the molasses and other impurities. 
The subject is far too intricate to be fully dealt with in this summary, but 
some idea may ho obtained as to the class of information required by a ' 
reference to the article on “ Sacebarum” in TTatt’s Dictionary of Economic 
Products and tbe publications of the Department of Agriculture in the United 
Provinces. In the latter it will he noted that the question of the profitable- 
ness of the various methods is exhaustively dealt with. This is an important 
aspect of the case, from the comparison of the improved plants there suggested 
with those of modem factories, it is quite possible that something between tbe 
two may be found most suitable in the present Indian conditions. 

It will be well to note the relative price paid for gxir and tbe different 
qualities of sugar in the local bazaar, and especially the trade movements 
of these products in the different parts of the province. There will ho 
consideiable diffLoulty in altering the local market to suit the purposes of the 
projectors of factories. The native cultivator will, obviously, dispose of his 
oanes so as to obtain the best return for his labour. At present he has, in 
most parts of the oountry, a sufficient local market for his jaggery. He 
thoroughly understands its manufacture, has his mills and cattle and employs 
a large" body of labour. Eesides this, there is tbe known power of bis con- 
servatism, and, even in its absence, there is the inertia whioh naturally sots its 
face against any change. Very distinct advantages must, therefore, he offered 
at the beginning before any such change as that here suggested can take 
place, and the most complete system of agencies, will probably have to be 
planned to demonstrate the advantages of the now product and to ensure its 
punctual Bupply. 

In considering tbe establishment of modern machinery in the country, it 
must be determined, as far as possible, what price tbe ryot will be willing to 
accept for his canes placed at the factory door, and what price tbe factor will 
be able to pay fur the canes of the locality in order successfully to run his mill, 
At present there is little doubt that it is more profitable in the majority of 
cases for the cultivator to produce the time-honoured jaggery. 

Eactories with improved machinery have been built in India for many 
years Most of these have, it is true, failed, but it is chiefly in this direction 
that any real advance in tbe industry as a whole should bo looked for. It will 
be of interest to reoord the post liistory of such experiments. Have any 
factories been started in the province ? Which of these have ceased to exist 
and what lias been the cause of thicr failure P Wliat factories are there at 
present working and what are the chances of success? How fur is such 
success dependent on the making of spirit and what likelihood is there of 
sucoessful companies being started without the aid of tbis allied industiyP 
The whole question will be greatly complicated if it is found that any improve- 
ment in tbe sugarcane industry is inseparably conneoted with the manufacture 
of spirit. \ 

A carefully compiled statement of the capital and working expenses of 
installations of different capacity is much needed. A brief description of tbe 
“ plant ” used in existing factories will be of interest together with the cost of 
erection and upkeep, the classes of sugar at present turned out, tlie capacity 
of tbe mills and the period during wLiob they must be worked to ensure 
success, together with tbe amount of local material available. 

Which of these factories deal directly with the cane and which are 
dependent on jaggery wholly or in part for their raw materials ? Are there 
any or have there been any imports of raw sugar for refining from Java or - 
Mauritius or other parts of India ? What factories dexiend for their raw 
material on sources other than the sugarcane ? 

However long the period of cane-crushing may last, the mills cannot he 
kept fully working for a very long time. Are there any subsidiary industries 
which can be added to that of the production of raw or refined sugars ? 



A brief sintemcnt should be made of tlie state of the import trade 
JEvery year a largo quantity of sugar is introdueed into India from abroad, 
both from beet growing countries, such ns Austria and Germany and from 
cane-groiring countries, such as iUauritims and Java. The conditions regulating 
ibis import trade are not clearly understood, and it will be of interest in trace 
the course of such sugars to their place of consumption. 16 may bo thus 
possible to determine how far they may he replaced by sugars refined by 
superior plants in tlie country itself. The cost of transport will play an 
important part in sucli considerations. 

Much of this imported sugar is made from the beet. An interesting series 
of experiments has been made by the Govornmeni of India during recent 
years in the form of protecting the indigenous sugar industry from bounty -fed 
beet sugar, and the results of those experiments have boon eagerly followed all 
over the country. Suificeint time has perhaps elapsed for definite conolusions 
to be drawn, llitherto coiisidorablo divergence of opinion has been orident. 
A brief statement showing the extent of importations of foreign sugars during 
recent years would be of interest. What influence was exercised upon this 
import by the restrictions placed on sugar favoured by bounties whether direct 
or indireot, and wliat has been the result of the total abolition of bounties by 
ilio Brussels Convention P One of the main dldlcultics regarding the installa- 
tion of improved “ plant is uncertainty as to ttio future of the sugar market 
and any information throwing light on this difficult subject will be of the 
greatest Vialue. 

The question as to whether India is capable of entering the markets of 
the world and developing a largo export trade in sugar cannot at present he 
entered upon. If we are unable to keep out foreign sugars coming from 
distant countries, it is idle to dream of oompeting with those sugars in the groat 
European markets. On the other hand, India has definite advantages, such as 
its cheap labour and abundant irrigation, and it is not easy to understand the 
lack of success hitherto exporienoou. 

It will greatly facilitate the discussion of the different classes of jaggery 
or gtiv and sugar, raw audrofiaed,if samples are brought to the next meeting 
of the Agrioult'ivnl Board. These should bo as uniform as possible, and 
might be collected under instructions from tho Imperial Agricultural Chemist. 
Such a colloetion should include sugars and jaggeries made from plants other 
tbau sugarcane and also samples of the imported sugars obtained from the 
iooal bazaars. 


* PAET IV. 

lunoTimiiiTi. 

41. On considering tho question carefully, it will probably be found that 
the lines, along wliicU impiovement is most likely to take place, will be differ- 
ent in iho different provinces. It will bo useful if the particular needs of oaoli 
province are oleirly set forth, so that the oxperionco gained elsewhere may ho 
rendered available. 

Improvoraenls may be offootod in the following directions .* — 

Introduocion of new varieties of canes, those ot many tracts being admit- 
tedly inferior. Tois will require some care, but the dangers have akeody been 
sufficiently indicated. 

More careful attention to the details of oultivatiou. Sugarcane is an 
expensive crop and readily responds to careful oultivatiou and manuring. The 
procedure in many parts is of tho crudest description In most places alter' 
ation for tho bettor moans considerable outlay of capital, and tho economy of 
intensive cultivation is doubt ful in some ot those. 

Inoicascd facilities for irrigation. Tliis is a largo question. Deficionoy of 
water may be to some extent mot by tho raising of early ripening canes. There 
is no doubt that in many parts of India thoro are large stores of underground 
water at moderate depth which arc at present out of the reach of the ryot, but 
may be raised at small cost by pumps uorked by oil-engines. 

Improvements in the mnuufaoture of jaggery or p«r. The purpose for 
which such jaggery is designed must be hold in view. A taste for a better 
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product miglit be fostered, so that sugar could be i)i’epaied on a large scale foi 
the local ni'ii’kot and a profitable raw material be made available for refining. 

The inti eduction of small plan ( a for sugar-making. There aie many 
difficulties in the wny of the succes'-ful introduction of large up-to-date fac- 
tories, and in many parts of the country a better result is likely to lie obtained 
at present by the installation of numerous small factories dealing with 100 to 
200 acres than of tliose requiring as in my thousands to keep them profitably 
employed. The risk of failure nouldbe piopoitionatoly diminisbed in the 
smaller coneerns On the other hand, in some places, where the land is avail- 
able, successful sugar- inaki Tig can only be carried out by tlio largest iactories 
with the best modern machinery. A statement of the class of factory needed 
in each tract would be of use. 

The question of refineries should be considered, and whether it is more 
profitable for one factory to pass the cane through all its stages or 
for refineries to work up the material of numerous smaller oonoerns. 
Here, as elsewhere, the question of iiansport' is likely to be a pre- 
dominant factor. A suitable market for molasses should be obtained, whether 
as food for oattle, for use in tobacco curing or the distillation of spiiit 

The question asto whether and how far Government a:d could bo 'justifi- 
ably employed might be considered. This aid could he given in the establish- 
ment of gardens for the production of better clasBOs ot cane or for series of 
inanurial e 3 :pcrimouts on a large scale. Small Grovernment factories might he 
opened for demonstration purposes or, perhaps better, subventions miglit be 
given 'to private oonoerns \vorked under Government ndiicc. In considering 
this question speoial roforenco should be made to past action, both private and 
official, and the results obtained. 

Sefoi 0 launching on the latter action, however, a tliorough study should 
be made of the local markets, the internal movements of the vaiious classes of 
sugar in India and tbo recent attempts by foreign makers to capture the tiade. 


Some (liffiGuliies in sugarcane experiments. 

The difficulties of carrying out all field experiments are well known. "With 
ordinary crops, like tbo cereals for example, in which the produce of seed and 
straw can be weighed without much trouble, fairly loliable results can be 
obtained, pvo'vided all due care is taken. In the ease of sugarcane, however, 
the matter is by no means so simple. Here the crop must be passed through 
the mill and the juice must be manufactured into sugar before the results of an 
experiment can be known. It is proposed in the present note to draw attention 
to some of the difficulties which beset those concerned with field experiments 
designed for the improvement of the sugarcane. 

One of the first difficulties encountered is the sampling of a plot of sugar- 
canes, especially where numerous small ploti have to bo dealt with. It is not 
always possible to reap and tnrn each plot into sugar, separately. The usual 
practice in such cases IS the following : — The plot is cut, tlie total weight of 
canes determined and a sample (say 100 lb.) is selected by some mechanical 
method and crushed in a small mill Thejiiicc is then analysed with tlio 
polarisoopo A oalculation is now made by which the result is given in tons of 
sugar per acre. This method is not 'withou.t its disadvantages, as will be evident 
when it is remembered that the weight of canes per aero is anything between 
20,000 and 100,000 lb. Any error, tlierofore, in selecting a sample of 100 lb. 
will be multiplied by a factor varying from 200 to 1,000, when the results are 
expressed in tons of sugar per acre. 

That unreliable and misleading results are obtained when onues arc grown 
in small plots, and when the produce has not been made into sugar, has been 
clearly proved by Harrison* in British Guiana, who states : '• jJo trust'n'orthy 
way has yet been found to get tbo returns of plot exj'crinients to conform with 
the results of field cultivation. We have often had results from plots that were 
simply astonishing. On paper a cane might yield six tons to the aero and yet 
we know w'ell that tried on a larger scale the yield would only be about l-^tons. 


* Sarmon — '• SuT-arc\ne Xxprnincnls iit Briti.li Oaiano 
- 1008 
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Apart from the tonnage of canes, there are many points that can only ha 
settled by experiments on a large soalo. The defective milling qualities and 
the defioienoy of megass of some varieties cannot be discovered on small plots. 
Por decision’.as to the economic value of a new variety df sugarcane, it is essential 
that results bo recorded as on canes grown on estates’ scale and treated under 
factory conditions. We have in British Guiana at the present time (1902) 
27,000 acres under strict chemical control as perfect as exists in any part of 
the world. At all the plantations, experiments with seedling and other varieties 
pe being carried on as a oontinuation of the experiments with varieties begun 
in small plots in the Botanic Gardens, and after careful selection, gradually 
extended to larger areas.” It is interesting to compare the results calculated 
from the juice of small samples of the plots grown at tlio Botanical Gardens, 
British Guiana, with those obtained whore the varieties were planted on a large 
scale on the estates and actually made into sugar. Some oE these results are 
given in the following table : — 


Kumbor of caiio. 

1 

G2fi 

i 

14S 

mam 

78 j 

74 


Eatatee. 

Uotani* 

cal 

gardont. 

Sstatci 

Botani* 

enl 

gatdcD* 

Eitntci. 

Botani- 

cal 

gardena 

! 

Bilatci. 

Dolani* 

cal 

gaideui 

Estates 

Botani- 

cal 

giirduns 

Tone ot fiicToao in 
the ]uiccpni acre. 

B-GO 

G'Go ' 

2 -IB 


2 40 

6G4 

1*70 

2‘S2 

2 18 

4SS 


It uill he seen from these dgures that the results calculated from samples 
taken from the small plots arc in many cases nearly twice those obtained from 
large plots where the canes were actually made into sugar. It is clear, therefore, 
that before a now cane can he recommended to the cultivators ‘or to planters 
tiinls on a fairly large scale must be undertaken and the crop must be manu- 
factured into sugar. 

There must do some reason why a sample from a plot does i ot actually 
represent the crop of canes. J)o the individual plants of the same variety vary 
as sugar producers and do the canes of each stool vary m the sarne manner f 
It they do, then wobavc at once one reason why a sample gives such misleading 
results. The recent researches of Kobus* in Java have shown that there is 
considerable variation in the same variety of sugarcane. It was found that well 
developed canes of equal ago from tho same plant show great differences in 
sugar-oontcnt, c.g>— 

&uc» eonlDnt, 
per cent. 

Moiilier stalk ........ 0’2 

Frmcipal side shoot , . . . . . . 13 5 

Ditto ....... 13T 

Ditto . 6'9 

Burthcr, individual plants of the same variety were found to vary widely 
in sugar-content. In some cases these difreronces amounted to as much as 20 
percent. In view of the variation wdiicli is possible in a plot of oanes both 
between individual plants and also between the canes of each stool, it is clear 
that no reliable results can bo obtained if everytbing is based on the compo- 
sition of the juice of a small sample such as 100 lb. 

A second difficulty encountered in sugarcane work is to determine the 
proper time to reap the plots ; in other words, to say when tho cane is ripe 
and at its best. This difficulty applies not only to experiments with one 
variety, hut also to a greater extent when several kinds of canes are tried one 
against tho other. In manurial experiments, for example, it would bo quite 
po'-siblc to find that nitrogenous manures delayed ripening to an appreciable 
extent. In such a case unless all the plots were cut and ground at their best, it 
is easy to see that the crior due to cutting too early or too late might he greater 
than the difference duo to tho manurial treatment. 'Whore varieties are grown 
one against tho other, it is most neoessary that all the kinds should ho cut 

' Xo/iui—" 'riio clirmical HrlccLion of tlio iit|;nTCiDC ” — JnfernaUonal Sugar Journal, Voliiina 8, page SOD, 1000 

(TLo detailed paperi dcaliug nith tLo nor!: lievp eppoared in tlio ^nvn AicLicf ilneo 1808). 
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wlion they are first ripe, for otherwise it will ho impossible to say that one variety 
is hetter than another. It is possible that the contradictory results sometimes 
obtained in variety trials in different years may be due to the difficulty in 
knowing when the cane is ripe. Sinoe Went’s investigations in Java in 1890,* 
I have been unable to find any more rccont work on the changes in the 
composition of the cane before and after ripeness. Went found that at the 
period when the cane is ripe, the amount of sucrose is at its maximum, 
while the quantity of glucose is least. After this period is past, inversion takes 
place, the sucrose decreasing and the glucose increasing. The purity of overripe 
canes, therefore, falls. From the point of view of sugar-making, unripe and 
overripe canes arc alike bad. "Went also showed that inversion and loss of 
sugar takes place when aerial roots develop at the upper nodes and when the 
side bnds grow out before the crop is ripe. Such varieties are, therefore, to be 
avoided as likely to yield an impure juice. 

It is not easy to see how to oveicome the possible error due to the 
difficulty of knowing when the cane is ripe. One obvious method of obtaining 
a more accurate result would be to cut the plots a third ora fourth part 
at a time. In this way it would be possible to see how long the oanes remain 
at their best, and also to see what kind of error creeps into the result through 
the difficulty of knowing when tho crop is ripe. 

Another minor difficulty in experimenting with sugarcano, and indeed with 
all crops in India, is the question of keeping tire varieties pure and preventing 
admixture. It seems to bo the exception in India to find any crop of one variety 
only; mixture of types is the rule. In experiments where varieties are growrr 
next to each other, it is often very difficult at cutting time to be sure that some 
mixture does not occur at the line of junction of the plots. To avoid this, the 
plots might be separated by a row of canes of a different colour or by a row of 
some striped variety. Such a method seems better than to separate the plots 
by open spaces, as this introduces the erior of end plants. 

It is naturally far easier to point out possible errors than to devise means 
for overcoming them. At the same time nothing is gained by carrying out 
experiments in the field in which fundamental errors are apparent. "Workers 
on the improvement of the sugarcane in India must have the means at hand 'ol 
getting their canes cut and made into sugar without delay. This naturally 
involves much time, trouble and expense. But if work is to be done in India 
of the same high class as that which has beea done in Java for many years 
past, the workers in India must be provided with facilities such as are to be 
lound there. Whether the sugarcane industry in India would justify such an 
outlay is another question. 

A. nOWAED, 

Imperial JBoonomio Botanist. 


Tub ijipilovement op the sugaucane bt selection and htbeidization. 

There are many references in llie literature to the improvement of the 
sugavcine by selection, and experiments have been made on the subject fiom 
time to time. The general idea is to propagate tho variety by using only the 
richest canes. In this -way it is hoped to increase the yield of sugar in a 
simil-ir manner to that so snccessfully adopted by Vilmorin in the case of 
the sugar beet. 

None of the experiments on this point, however, seem to have been so 
thoroughly and successfuly carried out as > those of Kohus in Java during 
the last ten years. The details of this work are to bo found in the Java 
ArchiefsincQ 1897. Becently this Investigator has contributed a summary 
of the results to the International Congress of Applied Chemistry at Rome 
in 1906 and a translation in English of the paper was published in the 
International Sugar Journal for June and July ot that year (.1906). 

Staiting from the variation in sugar-oontent between individual plants 
of tho samo variety, Kobus gradually developed a method of selection .which 

Onrfor Zockingcn oiiitrcnfc dn clicxnUcbc pbyBioloici von Icfc Suil»crrict”i toor dc J‘a\a 

fiinhtrindntirie 4tli Joorpang 1906j 6. 62$ 


was at once sucocssEul and practioablo. He sums up bis coaolusions' as 
follows : — 

1. Different stalks of the same sugarcane plant vary widely in sugar 
percentage oven when they are of the same age. Oonsequontly ive founded 
the cbemioal solootion on the analysis of the juice of the hole plant, not on 
that of single cane stalks. 

2. The variability in sugar*porcontage of various sugarcane varieties is 
very different. Those grown from cane>seods do not vary so much as the old 
varieties. 

3. The juice of the heavier plants is richer in sugar than of the lighter 
ones, and those plants that have the richest juice are the heaviest. 

Plants grown from cuttings derived from canes rich in sugar are 
heavier and contain more sugar than those grown from average plants or from 
plants poor in sugar. 

5. When we select the richest canes from the descendants of canos that 
wero already rich in sugar, and also tho poorest canes from the descendants 
of poor oano.*!, and go on in this way for .some years, w'c very soon arrive at 
a considorablc improvement of tlio rich canes (dO per cent, in fire' years) 
and a heavy depression in'tho descendants of the poor ones (GO per cent, in 
live years). 

6. The descendants grown from cutting of oncc-solcctcd oancs remain 
richor in sugar for at least four generations, and show, as an average of 
40 experiments, only a very small doorcase. 

7. Tho correlation of a htgli sugar-percentago in the juice and a heavy 
weight of tho cano plant simpliffes the method of scloction in a remarlcablo way. 
It is sutliciont to select those 20 per cent, that are the heavest, i. e., the strong- 
est tillered plants of the cano field, and plant the cuttings of ouc>half of these, 
vie., of those richest in sugar. 

8. Wo proved that differences in tho juioo of the descendants of rich 
and poor canes are already visible at an ago of 30 weeks and that it is possible 
to perform tho selection at that age in the fields we use in Java lor tho 
propagation of cane outtiugs. Highly selected canes of 20 weeks did not 
show any difference in tho juice of tho rich and the poor plots. 

In spite, however, of the success of tho method employed, it appears that 
selection is only employed to a limited extent in the Java Sugar ractories. 
The reason of this lies in the fact that within the last few years the varieties 
raised from crossed seed have given distinctly larger yields, further, these 
seedlings remain more constant in their sugar-content and do not vary so much 
ns the older varieties. The parents selected for seed raising are specially 
selected, only those plants, richest in sugar, being employed. 

A. HOWARD, 31. A., 
Imperial Uconomie JBoianiat. 


SOSIBAV. 

Introduction : — Mr. Barber’s scheme for provincial enquiry into tho 
sugarcane industry has been followed. 

2. OUinate : — Bombay rrcsidcncy is a long naiTow tract extending from 
the extreme south of tho Collectorato of Ivanara, N. L 13° 63' to tho most 
Norihorly point of Sind K . I/. 28° 47'. It ranges in altitude from sea level 
to nearly 6,000 foot. , As would naturally be exjicclcd, a groat r arioty of 
climate is found. ■ The rainfall within tlie sugaracanc growing parts varies 
1 rom 0" or less in Sind to 140" in IIcmavaT Tnluka of Kanara j but in the 
cane growing parts of tho Dcccan wherover 2/3 of tho cano of tho Presidency 
is cultivated, the average rainfall is froni 22" to 36". The rainfall in Gujarat 
and Northern Dec, can niid Konkan is confined mostly to the five mouths, 
Juno to October, but tho Southern Dcccan and Konkan get late rams as 
well. ' 

Tho moan daily temperature varies also quite widely, and tho widest 
variations aro foundin' Sind from .56° in January to 109° in Only. In tho 
principal cano growing districts of the Dccoan tho moan of the cold souson 
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is 70'*, tho liot season 87°, and tlie rains 77°. The greatest extremes of this 
region in tho last five years are 4-2° to 109°. 

ITurther information is given in the statement in paragraph 4, 

4. Extent and character of cultivation ’. — The average area for the last 
20. years is 07,006. The area has fluctuated somon’hnt; but throAving out 
the tamino year of 1000*01, when the .area was less than 40,0L0 acres there 
have boon no considerable variations, the largest area was in 1SS8-89 of 
88,000 acres. The fluctuations follow the rainfall very largely as is seen in 
the appended statement. 


Statement sh OKing the climate and average aeieage of principal sugarcane districts in the 

JBomlay Presideney. 







Mpjli. Trurraainjir. 

niBtnet, 


Acreage under 

Arerogo 

Season et rainfall. 






BUg&rcanc. 

rainfall. 



Jnlj. 

Octoticr. 



SlBD. 







■ 


Kaiachi . 


830 

7-00 

June to Mnrcb . 

64“ 

80“ 


83“ 

Hyderabad 

1 

991 

7-22 

Ditto 

65“ 

88“ 


86“ 

Gtuahat. 







1 


Abmcdnbad 

• 

901 

Sl-SO 

Jane to October . 

73“ 

88“ 


85“ 

Surat . 

■ 

3,208 

39.58 

Ditto 

71“ 

8b“ 

WM 

82“ 

Deccak, 






• 



Hbandesh 

• 

EftBt Klinndcili 614 
AA'cal; „ 618 

22-40 

Juno to October , 

73“ 

89“ 

BrP 

82“ 

Nasik 

• 

4,378 

29-19 

Ditto 

07“ 

87“ 

78“ 

77* 

Abmvdnagar 

• 

1,098 

22-G8 

Ditto 


8)“ 

77“ 

T.')* 

Poona 


13,075 

01-92 

Ditto 

77“ 

86“ 

78“ 


Sbolapur . 


1,928 

25-99 

Ditto 

73“ 

90“ 

79“ 

78“ 

Satara . 


11,104 

40-05 

May to November 

67“ 

88“ 

76“ 

77“ 

Kasxatax, 









Bolgaum 

• 

10,606 

3,765 

61-88 

April to January , 


81“ 

71“ 

73“ 

Dbarwar 

• 

84-11 

Ditto 

72“ 

82“ 

78“ 

74“ 

Kohxah. 









Thaua . 

• 

570 

100-S4 

Juno to October . 

72“ 

86“ 

80“ 

80“ 

Kanara . 

• 

8,221 

118-81 

April to January • 

77“ 

82“ 

79“ 

79“ 


Irrigation — Nearly all the sugarcane of the Presidency is groAvn under 
irrigation 

In Sind, this like most other cultivation is irrigated largely from 
canals. 

In Gujarat and Southern Deccan wells are the principal source of irriga* 
fion, while in other parts of tho Deccan canals and tanks furnish most of 
the water. 

Except in the canals of the Deooan the cane is raised in small areas very 
much scattered and is rotated Avith other gaiden crops. Along tho canals of 
the Deccan it is the main ciup and only rotated Avith other crops becaAise it is 
found that the soil of this region cannot stand continual perennial irrigation. 
The soil of Sind and Gujarat is alluvial .w'hilc that of the Deccan is fiom the 
decomposition of the basalt. In the Southern part of the Presidency the 
debris from primitiAm rocks is mixed with basaltic material. 

B Varieties of Cane grown : — 

18 Varieties have been described by Mr. Mollison and Dr. Leather from 
this Presidency one of which is a reed cane " Hullu Kabbu,” and I have had 
no opportunity of adding to this list. {Vide Text Book on Indian Agriculture, 
Vol III, pp. 159—171). I believe no wild cane is found in the Presidency. 
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Our canes are divided into liard and soft canes The Tarious colours are 
all represented .and can be seen from Mr. Mollison’s description. 

The percentage of juice as extracted by the bullock power iron mills 
under the ordinary conditions is put down by Mr. Mollison at 73 poc cent, 
for soft canes, and 60 per cent, for hard canes. But in the case of Pundhia 
at the Sugarcane Parm at Manjri 79 per cent, of juice has been obtained -with 
the same mill. 

Jnioe ; — ^Dr. Leather has made analysis of the juice of several of the 
varieties of the Presidency ;‘tjiey show sugar percentages of 13 to 17. 

6. Eecm'ded Introdnclion of new varieties : — ^Mr. Mollison imported two 
varieties-Green and Ked-from Mauritius in 1893. At first these were very poor 
in sugar, but they have been inproving until now they arc nearly equal to the 
local Pundhia. They give considerably higher yield per acre of stripped canes 
than Pundhia, but not so much sugar. In 1903-04 yield of 52 S tons was 
obtained from an acre, but some plots yielded at the rate of 57 tons, but the 
average yield of gur or jaggery was only tons 

Pundhia the same year gave an yield of 42'7 tons of stripped canes but 
produced 6^ tons of gtir. « 

A close study of the origin of many of our soft oanes would probably show 
that they were ot exotic origin. ‘ 

7. “ Shorts ” a7id seedling canes : — Stripped canos are often seen amongst 
Red varieties, but I know of no authentic record of any variety being so 
formed. 

8. Othet' sources of sugar and spirUs : — Sugarcane is the sole source of 
sugar. Spirits and intoxicating beveiages are made from juice of the wild 
date or toddy palm {Borassus fiabellifer) and the flowers of the Mowra tree 
{Bassia latifolicf^^ etc. 

The American sugar sorghum was tried by Mr Mollison in the year 
1894-96 as a sugar crop hut was a failure (Por more details and results of 
these experiments, vide Annual Report of the Experimental Parm at Poona 
for the year 1894-95) 

9. Planting and reaping seasons: — ^The planting season varies in the 
different divisions of the Presidency and is shown in the statement below : — 


Kama of tbe Diatrict. 

[ 

Time o£ planting. 

Timo of buveiling. 

Siiro. 




Karachi . 

• • 

Januaiy to April ■ 

Docembor to March. 

Hyderabad . 

• { 

(i) December to February . 

(ii) February to June . 

November to January. 

January to Apiil. 

Shikaipur . . 

• • 

January to March 

September to January. 

Thar and Parkar . 

• • 

November to February 

August to November. 

Gutauat. 




Ahmedahad 

• 

April to May 

February to May, 

Kaira 

■ • 

Ditto 

February to April. 

Panch Mahals 

• { 

(i) Apiil . 

(ii) J.muarj' to Fehinaiy 

Ditto, 

December to Januaiy, 

Surat • • 

• ■ 

October to January . .1 

September to January. 

DreoAH. 




Khandeeh . 

• 

.January to Apiil 

December to April, 

Nasik . . 

• 

Januaiy to Maroh 

Februaiy to Apiil. 

Pooua 

« • 

January to Ma^' 

Novemberto .May. 

Ahmad anagar 

• { 

(i) January to February 
(ii) March to April 

December to February. 
February to March. 

Sholapur . 

• • 

January to May 

December to May. 

Satara 

• { 

(i) January to May . 

(n) November to March 

Ditto. 

November to February. 
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Timo oC Planting'. 


(i) Maj' to Juno 

(ii) November . . 

JanwiTy to l^Iarcli 
December to January . 


February to May- 
April 

Jauiiary to March 

10 notations and mixed crojiphtg : — ^Thc rotations adopted in ditFerent 
parts of the Presidency yary very much and are given below : — 

Sugar cane is grown continuously in Sind 

In Northern Gujarat, Ahiuadabad, there aio two systems according 
to the nature of the land used for cane. 

{a) Land which is unimgated for several years and has been cropped 
with such diy crops ns cotton, joicar^ ial, etc., is preferred for 
cane. Then a crop of sugarcane is la ken which is followed by 
chillies, hrinjals, etc., but not by cane again forsororal years 
to come. 

(i) The second system is adopted on garden land. Cano follows a 
preparatory dry crop liko bajri or fallow and Iho enne in its 
turn is followed by hrinjals, chillies, and vegetables and later 
by dry cropping. No cane is afterwards taken for five or ten 
years. The rotation crops do not, however, follow a definite 
system. 

In Surat district, there are again two systems. 

1. Ganc. 

Jowar. 

Gotten and dry rice or mixture of rice and joioar. 

2. Plantains for 2 years. 

Ginger. 

Gane. 

Instead of ginger, turmeric and yams, groundnut or other vegetables 
may be taken. 

In the Deccan and Khandosh the kind of irrigation whether well or canal 
determines the system followed. • 

■Well-cultivation : — Sugarcane is ratooned once or twice and is rotated with 
any of the following crops : — 

Groundnut, chillies, onion, Ehapli wheat, fodder, Jotcar, gram, vegetables. 
No exact order of rotation is followed, but cane is not planted again for 
four years. 

Canal cultivation: — 'Under this style of cultivation the lyots endeavour to 
get as much land under cane as possible and rotate only when obliged to do so 
to keep the physical condition of the soil right. 

Pooder y'oiear, Khapli wheal, gram, groundnut, chillies, lurmorio, onion 
are used as crops for rotation. Only one such crop follow cd by a year of fallow 
or green manure or even without such preparatory treatment is taken between 
each planting of cane. 

In Karnatak there are two systems as follows : — 

1. On rice land: — 

Ganc. 

Garden crops like chillies, sweet-potato, onion, and cabbage for two 
years. 

B-ice for one or two years 

2. Other lands : — 

Ganc (ratoon sometimes). 


Kama of Iho Distncl 

Koh'KAK. 

Tbana . . 

llatnagiri . . . 

Kanam 

Bclganm . . 

Bijapur . ■ 

Dbarwar . . 


Timo of llarroatin;;. 


March to May. 
Dcccmbci, 

Dcccmboi to January. 
Dccombcr to Febrnary. 


Febniary to Ifay. 
^farcb to Api il. 
Jiiiiuaij’ to March. 
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Potatoes and wheat ; 

Garden crops ohillics, onion, sweet-potato and cucurbits yotoar. 

In Knolcan 

1, Basoin and Maliim (Thnna) : — 

Betel vine 

Ginger 

Oaue 

Plantains. 

2. In' other parts : — 

Gone rotates with other vegetables about once in 3 or 4i years, 

11. Ratoons. — In Gujarat and Konkan the oane is never ratooued. It is 
ratooned once in Sind and Karnatak and some times twice in the former divi- 
sion. In the Deccan, one, two or sometimes oven di to 6 ratoon crops arc 
taken. 

12. Fre^aration of the land for planting : — In Sind, when the land is first 
irrigated, -t or 5 plougliings witli a light two-bulloek plough are given to a 
depth oC 4- toG inches ; after every ploughing a heavy plank isdrawm over. 

In Ahmcdahad, IG to 20 ploughiugs with a light wooden two-hullook plough 
are given. Three acres can be ploughed in a day. All ploughings are given 
after the monsoon breaks. This operation continues throughout the year from 
tlio break of monsoon to tho time of planting iu April. The land is harrowed 
with a plank harrow between each ploughing. The blade harrow is u.sed 
when weeds aro to bo eradicated. The plough goes 4i to G inches. 

In Surat, the land is prepared witu di to 8 ploughings with a medium 
sized two-hullock plough. Last ploughing is followed by the plank. Thus 
the .soil is stirred to a depth of G to 8 inches. 

In Khandesh the operation of ploughing bogins aftor the rains aro ovor. 
Two ploughings with a two-hullock heavy plough aro given with a turn of 
harrow between each ploughing. The clods ate broken by mallots, 

In Iho Deccan, G to 10 bullocks are lequircd to draw the heavy plough 
that is used and 3 ploughings are given. A long-harrow — a heavy hdbnl log 
squared and drawn by two pairs of bullocks— is used between cadi ploughing. 
After second ploughing harrowing with bladeharrow is resorted to. Clods are 
broken by hand. The plough generally goes 9 incdics deep. The corners and 
sometimes tho whole land when it is very foul is hand-dug. 

In Karnatak, tho plough used is alioavy one and drawn bydi to Ghullooks. 
di to G ploughings are given. Tlic plough goes di to G inches deep. The after 
treatment is the same as in the Deccan. 

In Konkan, two ploughings and oight borrowings arc considered neces- 
sary for sugarcane. 

13. Idi, 10, IG. — Flanting. The source from tohich the seed is ohtained. 
The part of the cane used for planting. The actual preparation of the sets for 
planting : — 

Special “ Stand-overs " aro only seen in Sind. 

The sots used for planting have generally tliroc buds and are cut from the 
whole canes in Sind, NorLliom Gnjar.it, Karnatak, parts of Kliandcsh and 
Satara and Sholapur. 

Tho practice of propagating from tlie tops only is common in parts of 
Khandosh, Satara and Sholapur and in Konkan except Thana. 

In the Surat district the whole cane is planted. 

No steeping is practised in this Presidency. 

17. The number of sets per acre. — ^The average number of sets required to 
plant an acre is 16,000 to 18,000 ; Ahmedabad requires more, from 20,000 to 
21,000 sots while the exaot number of Sind is not available, hut probably a very 
large number (dtO.OOO) is necessary. 

18. Mode of planting. — In Sind, beds are prepared 10 by 12 feet and sots 
ore stuck obliquely into the soil about half thoir longth at a distanoo of from 
0 to 10 indies or they aro pressed into tho soil horizontally in lino ono foot 
.apart, the sots being end to end. Tho beds aro dry at tho time of planting but 
water is immediately let in. 

In Ahmedabad, furrows arc made 9 inches to 12 inohes apart with oross- 
f arrows for ovory 9 foot. Bods are thon oomplotod by hand 9 fcot by 6 feet. 
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Sets are pressed iato dry eartli borizontally at a distance of 2 to 4 inches between 
each set and water is let in. 

In Baroda beds are made and one set 15 inches long planted in pits 4 
inches deep. The pits are in rows 4 inches to 0 inches and the rows are 2 foot. 

In Surat, the whole canes are passed top-foremost through a heavy plough 
which buries the enne 4 to 6 inches. &. man follows the plough and tramples 
the earth. The surface is smoothed and turned into shallow beds for watering. 
As soon as the water dries the soil is turned to a depth of 3 inches with a 
shallow plough. When germination takes place regular irrigation' beds are 
formed. 

In the Deccan, the land is ridged up with the plough into ridges 24 to 28 
inches apart, the furrows being as deep as possible. The plough is then run 
across the lino of the riilgos to form parallel uater-ohannels 10 feet apart. 
Pinally the field is laid out into beds 10 foot square. The sots are laid on the 
ridges of each compaitmcnt. "Water is turned into each bed in turn. When 
the water has paitinlly soaked into the soil and softened it, tho planter begins 
to lay tho sets carefully in the bottom of the furrow trampling each sot down 
to 2 or 4 inches into the soft mud. The distance between sets is about 4 
inches. 

In Kliandcsh'thc process varies in that the sets are not placed on ridges, 
hut are carried in a basket by tho planter. 

In Karnatak no beds are formed ; sets are put in furrows made by a 
plough 3 to G inches deep and trampled in and water let in. 

In Konkaii furrows 2 feet apart and 8 feet long aro dug by hand-hoe and 
8 sets aro planted in oaoli furrow. In July the ridges are split up. 

19. Supplying vacancies. — Sometimes sets arc put in at tho time of 
watering after germination to fill up blanks. 

20. Seed led and ITiirsery. — In some places in tho Western Deccan the 
sots are germinated in beds with irrigation and transplanted in the rains and 
grown without irrigation. 

21. Stool-planting. — The practice of stool planting is unknown in this 
Presidency. 

22. Irrigation and Drainage. — Only soils naturally well drained arc 
usually soleotcd for sugaruanc. No artificial drainage is resorted to except that 
open trenches are kept in canal irrigated legiou in low places to take away 
surplus iriigation nater. 

In Sind, the irrigation is from perennial canals and wells to supplement 
the inundation canals. 

In Gujarat, the water for cane is from wells of varying depths from 25 to 
60 feet. s 

In the Deccan wells from 20 to 40 feet and canals leading from artificial 
reservoirs supply water for sugaroano. 

In Karnatak, from wells and tanks. 

In Konkan, from streams and wells. 

From 2,000 to 4,000 acres are grown without irrigation but in some oases 
when first put into giound plants aro watered. 

23. Jftcr Cidtivation — The after oultivntion depends upon the weeds. 
Usually from 3 to 5 liand-vcediugs are given, a small siokle-slmped wceder 
being used. 

In Suiat, the orast is broken up after eroiy watering with a small pick. 

In the Dcccan and parts of Karnatak and Konkan when cane is 4 or 6 
months old, the earth is dug up ivith a pick and hood up against the enne. 

Mulching is practised in parts of Karnatak with newly planted cane for 
semi-dry cultivation. ^ 

24. Manuring. — In Sind, 25 to 30 cartloads of farm yard manure and a 
small dressing ot goat manure form the principal manure. Earth from old 
village sites is also sometimes given. 

In Korfchcrn Gujarat, 60 to 100 loads of farm yard manure as also sheep- 
folding is resorted to; a dressing of castor cake is given. 

In Surat, 80 loads of' farm yard manure is given, but tho land is often 
prepared with a crop of sann {Qrotolaria juncea) as green manure. 

In the_ Deccan, under tho well-irrigation, 30 to 40 loads of farm yard 
manure with about 1,900 lbs. of castor {Dicinus comniU 7 ii 8 ) cake or Ka^'anj 
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(Pongamia glabra) cake are the chief sources of manure. Sheep-folding is 
also resorted to. 

In the canal areas 80 to 80 loads of farm yard manure or poudretfo arc 
used. Tliese are supplemented by heavy dressings of the ojl-cakes-Castor 
(Siicinus communis) Karanj (Fongamia glabral, Niger (Guizotia nbyssinica) 
and Safflower (Carthamus tinctorius) as high as 8,000 lbs. being given. A 
preparatory crop of San (Grotolaria juncea) as green manure is grown. 

In Karnatak, sheep-folding, Niger (Quizotia abyssinioa) for green manure 
and farm yard manure at the rate of 40 to 60 loads are used. 

In Eonkan, a small dressing of farm yard manure is given at planting and 
three dressings of castor cake making a total of 1-^- tons are applied. 

In other parts of Eonkan fish-manure is the priuoipal mauure 

The farm yard manure is always ploughed in. I!he dressings are worked 
into the soil at the time of weeding or earthing up. The trash, when not 
required for fuel, is burnt on the land. 

Statement below shows analysis and averngo number of Ihs, per Eupee, 
and area under crop from wlnoh tho oake is obtained with approximate 
yield. 


Name of Cal.o. 

FnnesKriGE Coup. 

■ 

-.Area of crop. 

Appioxi- 
mato calm 
per acre. 

N. 

K, 0. 

m 

aOOl-06.) 

Safflower .... 

4-9 

1 -a 

] 

•8 

GO to 80 

701-,459 

IbB. 

750 

Bassia .... 

S-6 

... 

•9 

80 

Not a\'ailabIo 

• • ■ 

Cotton eeod . , . 

as 

a-i 

1 

1*2 

40 

3,005,985 

260 

CasLor cabe 

SS ' 

• * » 

1-7 

45 to 60 

72,599 

300 

1 • « 0 

3-5 

• t* 

•05 

CO 

1 

Not available 

5 

Oroundmit .... 

7-8 


I’S 

SO 

7C,C92 

1,200 

Scssamum .... 

5-0 

• • • 

1*9 

35 to >15 

882,37-2 

260 

Nigerseed .... 

4-47 

07 

1 0 

35 to 4S 

177,042 

180 


In addition to those, cake is brought into the Presidency from other parts 
of India. 

The results of Maniri experiment were summarised by the writer in a note 
compiled in 1904, an extract from which appears below : — 

These experiments were conducted in two plantings in different years with 
two successive crops grown, in each of them, and the following facts have been 
more or less satisfactorily demonstrated from the same. 

(a) (That at Poona the amount of nitrogen present in the sugarcane soils 
determines the yield. 

(d) That the most economical quantity of nitrogen to he applied is 
between 350 to 400 lbs. per acre, although the amount actually 
consumed is muoh less. 

60 I G Agiri P 
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This crop veceires &o much irrigation that inncli of iliiss above soluble 
plant food is lost bjr leaching info the sub-soil. 

(c) That if the above quantity ol nitrogen' is supplied lu two drossings, it 

will give better results than nheu used as a single dressing. 

(d) That the nitrogen found in oil cakes is more available, and acts more 

quickly than that found in form yard manure. 

(c) That in Poona the safflower cake and cotton seed furnisli the - 
nitrogen cheaper than other forms of manure, ooutaining that 
element. 

Noth, — The price of farm yard manure around Poona is abnormallv 
bigli. 

{f) That phospliatic manures, suoli ns bone meal or superphosphates 
gave unsatisfactory results even when vemforcod by ciude nitre. 

llctails of these experiments anpeav in Mr. Mollison^s Text Book on 
Indian Agriculture, Vol. Ill (Pages 136 to 111) and Agricultural Ledger ^’o 8 
of 1808. 

The value of the ashes from the sugar making is known in several places 
but they .are not considoicd as valuable as they ouglit to be. 

26. Treatment of the canes (hiiing groiofh i — 

In Gujarat, the canes arc usually tied up for convenience of work. In 
Konkan the leaves arc stripped and the cane wrapped and tied.' "Whenever 
Iddffing appeals troublesome tying is commonly resorted into all parts of the 
Pre'idency. 

The bard canes are sometitnos planted around the border of the soft oancs 
to discouinge jackals and pigs. 

20. Ti eaimait of the fields preparaiorg to reaping the cane : — 

In Deccan, ICarnatnk and Koukan heavy irrigation is applied jitsl previous 
to reaping. 

In Gujarat and Sind no special irrigation is given. 

27. Disease phenomena. — -Fungus diseases are uncommon, and their 
attacks arc usu.slly insignilitjant. 

Of the inseot pest-s the moth-borer and white ants are the most serious. 

28. Diseases affecting the sets of ter planting. — Only jackals and pigs do 
harna to the sets. 

23. Diseases affecting the whole plant. — Ustilago is sometimes seen ; hut 
is not .T spiious trouiilo 

Moth -borer is very in jurious to newly planted cane especially when planted 

late. 

30. Disease •confined to the underground parts of cane plants. — Striga 
exists hut its attacks are not of groat oonpequence. White ants’ arc very 
lr.>uhlcsome in the sandy tract. lu fact they make cane cultivation impossible 
in some loonlitios, 

31 and 32. Diseases affecting the stem. Diseases affecting the leaves. — 
Except moth-hoior mentioned in paragraph 29 inconsequential and not worked 
out, 

33. Heaping. Time of cutting the oane. — Piipcning in the Deccan is 
ascertained by small trial hoilings. In Gujarat the time is found out by 
appearance ani by taking the age into account. 

For dates of harvesting please see paragraph 9. 

M. Deterioration after cutting . — Cane is always milled as soon as possible 
after cutting. 

85, Mode of cutting the canes. — ^In Sind, cane is cut as closely as possible 
w’ilh a sickle. 

In Gujarat it is uprooted, somelimes with the assistauce of a sickle. 

In Deccan, Karnatak and Eonkan uhen ratoon is to he obtained it is cut 
with a sickle, w'hen no ratoon is to be kept it is up-rooted. Only one cutting 
is given. The canes are stripped of the dry leaves in the field, but the tops 
are cut oil at the mill and the cane ou't into pieces suitable for feeding the 
mill. 
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6, Yield per acre in canes. — ^I’ho Htatcinont bolo'w sliows the j-ielcl in 
oanos pev aoro in cUlJorent parts of tlio Prcsldcnoy as given by crop experi- 
monts : — 


hiiitiiel 

No. of 

lltllQS poi 
Acro in 

ibs. 

Total wciglit 
pci on 0 in 
iba 

'Vcielit of 
aldppcd 
cnnci per 
ncro )n Iba 

Wuiglil of 
toils per 
ncio in Iba. 

WcisjMoC 
jnico 
pnr ncie 

Weight uf 
inr per ecro 

in 11)9. 

Sind. 


• 

. 

1 

■ 


Kiiiac'bi .... 

35,0'.U1 

• 

12,311) 

• 

• 

... 

Gukcrai 







Alimcdnbad 

... 

70,610 

59,900 

16,720 

1 


Surat— 







(Soft caUL“:) . 


•• 

19^651 

% 

... 


(Hal'd caiici) . 

4G,6SU 

... 

09,790 


• • « 

■ 

XONKAM. 







Tliaiui • • . 

• 

70/U)3 

0"„440 

3,0.63 

1 

■ 

Knnarn .... 

ac,7<io 

... 


•• 

•• 

... 

Heccak 







Na'-ik . . . 

.3],o:4 

• • • 

... 

■ 

1 • a 


Poriiiii , . . 

.. 

06,480 

» • 1 

• 

• 

... 

Do, 

... 

8S,‘I50 

77,980 

1 0,470 

83,400 

10,180 

Jtr.AHJRI PAP.ir 







PAjKiLimi'iital pluth, 1d()(t 


114.128 

97,088 

17,040 

76,000 

13,011 

Do. Maujii plots, IDOl 

• 

1 

1,28,000 

« « • 

78,080 

10,6011 

Siitara 

’•Vi 30 

39,03] 

SO,0S4i 

0,01? 

1 

... 

130a • • • 4 

25,700 

• •• 

•19,460 

19,080 

1 

1 

Do. , • . . 

22,000 

• « » 

30,010 

13,620 


• •a 

Kaunatak 







DIkiiu.h I . . . 

... 

19,200 

12,000 

0,2-10 

1 

... 

!',690 


37. I/amifaoftire of Jaggery or gnr. — Mr. Mollisou’s JBook on Indian 
Agriculture, Volume III, p iges 123 to 132, may bo referred to. 

In Sind they have a very cumbrous wooden mill, tbo camel drawing tbe 
mill by walking around on a platform built above the mill. The pans are 
larger than in other parts of the Presidency. 

36. JProflt and loss on snqaroane cultivation : — 

The following data will furnish useful information regarding the cost of 
oultivaiion and net realisations from ougaveane per acre. 
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Details 


ISb As. P, 


Cost o£ cultivaiiiig an auio o£ sagaicaiic in Poona DibUict : — 
Ploughing by contiact 3 times in Octoboi, Novombcv and December 
Bic.ilnng clodsj n omen (fust lime) 

„ „ IS women (bCQOud time) . 

Levelling with mnind ...... 

GO cartloads o£ faim yaid nianuie includiug oaitage cicpcuscE after tho 
second ploughing . . . . ... . 

Spreading manure ....... 

Digging and cleaning coiiicis and headland*. 

Lc^clling second time .... . . 

Pidging and making farrows for water courso . . 

Making beds by c intiact ...... 

Cost oL 10,000 sets (Price -xaiics according to price of ffut) 

Ciiiting sngnrc.anc sets .... . . 

Cairying, spreading, nnlering and planting sugaicanc sets . 
Hand-Weeding 5 times from June to Slay . . . 

Top-dressing with castor c.aho in July nith 20 puUan (1,S0U lbs.) 
at Pc 4 pci jwlla . ...... 

Crushing and spieading cactoi cake ..... 

Earthing up by contiact ... . . . . 

Watching and natoiing, 1 man on Us. -7 per month for two acres 
Erecting a shed near the boiling pan . . 

Castor oil for mills and keiosiiic oil for lamps and sweet oil foi 
boiling pan ........ 

Catting, cartmg and crushing cane by contraet 0 1< toiling pans at 14 
annas each ....... 

Cloth . ....... 

Sugarcane mill hire for 16 da,i s at 8 annas pci day 
A.8sc&smcnt ........ 

Canal charges ....... 


• 

22 

0 

0 

* 

1 

11' 

0 


1 

o 

0 

• 

0 

10 

0 

t 

75 

0 

0 


n 

0 

0 

■ 

2 

u 

0 

■ 

0 

G 

0 

• 

0 

12 

0 


o 

0 

0 

■ 

50 

0 

0 


2 

0 

0 


n 

«w 

0 

0 

• 

12 

0 

0 

. 

80 

0 

0 


3 

12 

0 

• 

S 

0 

0 


42 

U 

0 

• 

5 

0 

0 

■ 

u 

0 

0 

• 

5G 

0 

0 

• 

2 

0 

0 

• 

8 

0 

0 


1 

1 

0 

/ 

•JO 

0 

0 


ToTiL 


Cost of onltivating an aeic of sugaicano in Siu.at : — 

Two ploughings in October and November , ... 

Cariying and planting sets ...... 

15 to 20 tons (‘15 cartloads) manure at 12 annas a cart before planting , 
W.atciing fiom a wcU G to 9 times, each time d bullocks and 3 men for 
o days ........... 

Hand-hoeing 4- times, each time 10 men ...... 

Half value of los (bag) and ropes . 

Poncing 

Castor cake 26 maiinds (1,000 lbs.) at 8 aniu'* poi inaiind applied in July 
Ciushing cake and applying the same, IG men ..... 
Cutting cane and making ffjir, 12 men at 4 annas and 12 bnlIool>s for 
7 days 

Fuel foi boiling . . ' . 

Hiic of wooden mill at Rs 1-8-0 per day foi 7 dajs woikcd night and daj 
Earthen pots at Rs. 4' pci 100 including callage . . . . 

1 800 seed canes (price depends upon piicc of pui ) ... 

Sundry expenses .... .... 

Land assessment 2 ycais .... . . 


424 12 0 


Toul 


10 

8 

0 

2 

8 

0 

S3 1 

0 

0 

•15 

U 

0 

5 

0 

0 

G 

0 

0 

5 

0 

0 

■12 

8 

0 

2 

0 

0 

32 

0 

0 

3.1 

0-0 

10 

S 

0 

9 

0 

0 

oO 

0, 

(1 

10 

0 

0 

20 

0 

0 


288 12 0 


A crop which is uot properly manured and attended to yields above 
8,000 lbs of ff7tr per acre. An .nvorage good crop produces about 9,500 lbs. 
The yield, under suitable manuring, goes as high as 13,600 lbs. TJie price of 
fftir varies from Es. 3-8-0 to Ks. D and more per mannd of 80 lbs. 
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39. Qliaraoter and richness of Ihc Juice : — 

Statement slewing the analysis of the varieties ol cane made by J)r. Leather 
are given below • 


Name of Cano. 

Samplo giown nl 

year of 
anal}* 

pif. 

AccliiEnU/iCd foi 
yenis., 

toO 

Si . 

g 

o o 

ti- 
es ^ 

g |) 

ej P > 

M ea «7 

e 9 

Q 

"§ s 

p s 

«p5 P 

O ^ 

Recd Caves. 







Hullii Kabbii (S M. C.) 

Poona Farm . 

1800 

Fiodi importation 

53-60 

3 6-06 

trace 

Do. do. . . 

Do . 

1897 

One year . 

56-17 

16-00 

0-70 

Do. do. 

Bclg.'mtn 

1806 

Local . ' . . 

65-00 

34 37 

trace 





to 

to 

to 

IIaud Cai;es 




59-80 

34 93 

0 74 

Suint'Viiusi . 

Poona Faini . 

1806 

Ficsb impoitation 

67-70 


3 51 

IDOfl ■ * ■ 

Do. . 

1807 

Olio ycni . . 

59-09 

3 l'-.‘i0 

1 0 

Do* • ■ 

Bclganm 

1896 

Local . 

GO U 

12-01. 

0 0.) 

Kolnagili Dcogadi 

Poona Faiin . 

1806 

Ficsb iniporlation 

70 50 

31-10 

1-S7 

Do. do . . 

Do . 

1897 

One year 

68 U 

11-9 

-9 

Bclganm Saniubilc , 

Do. . 

1896 

Fiesb importation 

60-0 

37 88 

-6 


Do. . 

3897 

Cue voai 

58-20 

16-0 

•00 


ICbanapur 

1806 

Local . 

58-39 

33-31 

1-09 

Son Cases. 







Surat Kh.ajiim . . 

Poona Farm . 

1806 

Fic-<li importation 

59-15 

10 PS 

3 -JO 


Do, . 

1897 

One year 

C7'25 

14-80 

1 0 

Mabim Yellow Green . 

Do. . 

1896 

Fresh impoitation 

71-0 

33 38 

1 87 

Do* (lo* « • 

Do. . 

1897 

One ycai 

70-58 

14 80 

•80 

Fnndbia . . 

Do. . 

1896 

Local , 

68 to 

IG 

1-2 





78 

to 

to 






17-4. 

1-G 

Do* • f « 

Bolgnuin 

1896 

Local . , 

68 to 

13 73 

•83 





73 

to 

1o 






17-49 

1-37 

Bijai)m' Purple Cano . 

Poona Farm . 

1896 

Ficsh iinpoTi-ititiii 

63-0 

3 3-37 

1-33 

Do. do. 

Do . 

1897 

One year 

63 50 

18-80 

1-00 

Bnssein Purple cniiu 

Do. , 

1896 

Fresh imporl.Ttioii 

57-10 

13-81 

1-22 

Do. do. 

Do. . 

1897 

One year 

6t'80 

13 CO 

1-70 

Bclfraum and Bnnebon* 

Do. . 

1896 

Fresb impoitation 

00-70 

11-67 

1-5 J. 

nur Karc Kabbu 







(Bclgiaum cine}. 







Do. (Kluiiinpur cane) 

Do. . 

1896 

Do. . 

03-00 

618 

2-57 

Do. (Bancbcunui] 

Do. . 

1896 

Do. . 

61-10 

10-37 

1-GO 

Do. (Bclp;.auni, Kbnna 

Bcigauni, Khana 

1896 

Local . 

60 70 

13-32 

0-S5 

pur and Bancbcn- 

pur and Unnc' 



io 

to 

to 

unr). 

bcnnui . 



66-0 

16 67 

1-17 

Rnmrnsdali (Kanava) . 

Poona Farm . 

1896 

Frcbb impoitation 

7010 

8-SS 

3 41 

Do. . . . 

Do. , 

1807 

One jear 

03 70 

14-50 

-80 

Yellow Green (Cliickocli) 

Do. 

1896 

Ficsii importation 

65 50 

1135 

1-80 

Do. 

Do. . 

1897 

One rear 

68 1'V 

14-00 

1-90 

Do, (Bnncbeniinr) . 

Do. . 

1896 

FicsL impoitation 

GtlO 

12-03 

J-13 

Do. (BijapuiL 

Do. , 

1896 

Fiesl) impoitation 

70 10 

14 30 

l-:.7 

Do. , 

Do. . . 

1897 

Ono ycai . . . 

70 63 

16-60 


Do. (Bagolkot] 

Do. . 

1896 

Frcbb importation 

GSIO 

IS 34 


Do. 

Do. . 

1807 

One yoai 

68 76 

IG 20 


Haliyal ItaBclnb 

Do. . 

1896 

Fresh importation 

00 10 

1.8-18 


Do. . < 

Do . 

1807 

Ono year 

62-11 

16-30 


Streaked (Gadas) 

I'o. . 

1896 

Fresh im]ioitalion 

70-20 

8 87 


Do. . . . 

Do. 

1897 

One year 

GO -SO 

14-50 


Streaked > 

nolg<aunij Kliana 

1896 

]joeal . 

71- 

14-65 



pur and Ondng. 




to 







17 37 


Ginen MnuiitniB 

Poonn Farm 

1896 

Three }'e.irs . 

65-7(1 

1 1-71 


i)o* • ■ 

Do. . 

1807 

Four j ciira 

68-75 

14-10 


Keil or Purple Mauriliu'' 

Do. , 

1896 

Tliveo ye.nr.s . 

GO -75 

19-88 


Do. do. . 

Do. . 

1SS«7 

Foul ycais 

1 5- 1.7 

1’ 50 

1 20 


40, Sngar Formerly sugar was made in Bassein (near Lombay) 

in considerable quantities but the importation of Mauritius sugar has tilled 
this. 


6ii 1 G Acn 
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The pioo is over a very slow fire and th'o aynip in a semifluid 

couditinn w poured into oartlien jars. This syrup is called i'al These pots 
are kept in slated honclios or upon pots similar to those usod for potting 
lose and other laigo plants. Small holes are mado in tho pots that 
couta'o the rab and another pot is placed below to collect tho trvaelo. A plug 
of uio«s is put over the moutli of the rab re‘>sol and wntrr is sprinlcled over it, 
Tho treacle le.iohes off and leaves tiie crystalline sujiar into tlio pot, the ton 
layer of which is wliito sugar and is called in rornaoular “ PJowors of Sugars,’’ 
the lower layer is darlcor and is called •* Giain Sugar.” 

One-third is of the first sort and tho lemainder is ” Grain Sugar.” The 
two sorts a»e separated aud puhotised. 

Second method : — 

There are two boiling pans on the ssme furnace one largo and the other 
small. Souni is remorod it appears and lb to 20 tolas of lime is added to 
every 100 an lions of juice. When tho juice has become somewhat thick it is 
transferred tliiougli a strainer to the second pan. 

Tho boiling I- continued slowly till tho syrup has renched a state that 
upon cooling, gianules of susar are* formed ; tho pm is taken off tho firo and 
when almost ooohd tiie mass is transfericd to earthen pots and the mouth 
covered with paper and plastered tiuhtly with mud. Tho pot is put on benches 
as in the fir.st metlioi. Tho bottom is peiforaied the next day with one or 
more small hoL s. Six weeks are required for a complete diaining. 

Some v iriations of the above processes c\ist. 

Bock oandv or sugar candy is also manufactured. 

No largo f.ictory exists in this rresidenoy. Two refineries one at 
Mundhwa (near Poona) and the other at Gandcvi (near N.av.asary) exist. An 
account of them will be sent in near futtlrp when further ii forniation is 
expected, as also some information trum the Ghamhcr of Commerce. 

41. Impovoments in Bombay should he along the de.volcpment of tho 
Becean Injgation Canals ; more extended uso of artificial maniu’o better culti- 
vation in Sind and investigation of white ants question in Gujarat. 

In closing I ivisli to aokriowloflgo the valuable a'-sistanoo ronclorcd to me 
by Mr G. K. Kolkar, Inspector of P.iims, andlMcssis. Patochand, Sant, 
Bolhatkar aad Bauadc, Agricultural Training College teachers. 


Pooka , 

1 st Ftibriiai if 1907 . 


} 


.1. B. KNIGHT, ll.Sc. B.Sc., 

Professor of AgrienUnre, 

College of Science, Foofia, 
Bombay Presidenoy. 


Sl’AIEMEKT SHOWING THE AVEllAGK IIAINPALL IK INCHES IN THE rniNClPAL 
SUGAECANB GROWING EISTRICTS OR liOMBAY AND THB AREA UNEER SUGAR- 
CANE IK ACRES EUIIING THE YEARS 1885-1886 TO 1005-1906. 


Yeai . 

Rainfall. 

Area TUidiT 
sagntcanQ. 

Yc.ai 

Raiiifall 

Aica Qtidpr 
sugarcane 

1SS6-188G 

31-25 


1800-1897 . 

33 50 


1880-1887 . 

SS 00 


1897-1808 . 

80 S5 


1887-1888 . 

32-(l0 

HfnnilH 

1898-1890 . 

30 25 


1888-1880 . 

28-50 


lHOO-1900 . 

11 a.T 

71000 

18S9-1890 . 

31-60 


1900-1901 . 

28-50 

39,000 

1800-1891 . 

30-26 

BiiVmS 

1901-1D02 . 

2G 23 

32,000 

ISDl-lSOS 

2123 


1902-1003 

-27-60 

.50,000 

1892-1893 . 

30-50 


1905.1901 

-26 25 

59,000 

18‘i3-189i 

35-50 

80,000 

1901-1005 . 

10 00 

59,000 

189 1-189 a 

1893-1890 . * . 

33 00 

3a 75 

87.000 

73.000 

1003-1900 . 

28 00 

58,000 


JSato »Thc rAiufftll iciiirscnts bic averngo I'linfill of S^tarn, Holgii'im, Poona nnd Nn>;il; , while the EugArcane 
area IS foi Iho vrhoic Pre-idenej . 
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Ltjtteb proju the Ohamebb or OojimeboUj bated the IStb TEn- 

BUABY ]90'7, BEQAHDING THE ISIPOIlT TkADB IN SOftAB IN BoMUAX. 

I fttn direotod to acknowledge receipt of your No. 191 of the Slsl ulliinn, 
and to aubmit the following informatiori in reply to the queries contained 
therein ; — 

(\) The Import Trade in sugar is in a somewhat abnormal state at present, 
as contrary to what has been the case for several years past, imports of Conti- 
nental beet sugar tiavo lately fallen off tea very gri'at extent. White Javas 
have come into favour and those are largely replacing beet sugars. A fair 
amount of White Java has recently been put tliroiigh Bombay at about 9rf. 
under the rate riilinj; at home for Anstiian beat ; and as the Bazar difference 
between Austrian and Javas is only one anna per cwt. in favour of Austrian, 
busincs'4 in the latter dosoiiption is impossible. 

The demand of the native consumers largely influences this trade. Now- 
a-days the bettor classes of natives prefer the white sugars to the usual locally 
produced '■'jagirery ”, or to the Brown Mauritius, and for such whilo sugars 
they have to look to the countries producing white qualities such as Austria, 
Germany end Java. These white sugars, imported through Bombay, find 
tlieir way to Guzerat Districts, vis., Su-at, Ahm-dabid, etc., and on the Great 
Indian Peninsula lino they go as tar noith as Delhi. 

As to the cbauce ol lepliicins: imposed sugars by sugars manufactured 
from superior pl.mts in tins countiy, this is a question my Commitiee are not 
prepared to give an ofdnion on, as it is one that would more app-opriatoly be 
decided by an agrietiliural expert. However, allowing that coudiiions for 
growing oanos a'ro ns faviiur.ibloin India as they .are in Mauriiius and Java, 
the utilization of superior ma"hinery for thb manufacture of White Sugais 
in this country, would, it is believed, prove a profitable investment. Suoh 
sugirs when compared with Java and Mauritius sugars would have the ad- 
vantage of saving tne oeo in freight (fium 12 to 15 shilliaas per ton), as well 
as the 6 per cent. Imperial duty. There would also he the turtber a Ivantage 
of cheap labour, oompaied with that of Austria and other Continental Coun- 
tries. 

(2) The imports of foreign sugars into the Bombay Prosidenoy (exclud- 
ing Sind), during the past B years, are herewith given on a separate sheet. 

(3) The restdotions placed on sugars r.avouied by Bounties, whether direct 
or indirect, are believed not to havo proved benefielil to India. The only 
roiiniries that beaofitfced by Bounties wore Maudiiusand Java, and to a Ic-'^cr 
des'iec tbo United Kingdom tliroush a few of her refiners. It is not thought 
that, the re‘'tuMio"S on imported sugar had any appreei.ible effect on tbo 
redneries in this country, nor on its pugar cultivation. Broadly spcaldng Iho 
countervailing duty of something over a rupee had practically no effect on 
imports of any sugar. An additional duty of about Rs. 3 was sub'Oquontly 
imposed to meet tlio sugar refined under the Cartel system in Austria, and 
this had tlio offoot of making the sugar in question too exponsivo as compared 
with cane sugar shipped from the United Kingdom and some other beet 
sugars which replaced it. 

Some further information on the Buhjoot will ho found in the Report of 
the First Oonferenoe of Indian and Ceylon Chambers of Commerce, January 
1905, in pages 62 to 69. 



Sugar [BefiiU’il). — The followinq table shorn the quantities and aoutees of attjiply of the Importa of' this article dihinq the pnat five geai s : 
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UjaxEs Fbotdtoeb oe Aan^ akd Oudh, 

So much litoraturc on this subject is iu the possession of tbe Agricultural 
Bapartineats that it would bo a waste of labour to all oonoorned to repeat the 
available infoimatiou in a new form. Tiio indigenous methods of cultivation 
and mauuCactuie are detailed in The Sngnr Inditstry of the T/nited Trovinoea, 
by Mr. Muhammad Hudi, published in 19 12 ; some results of tlie attempts to 
improve native methods wdl bo found in Bulletin, No. 19, issued by this depart- 
ment : experiments with sugar-beet are dosoribed in Bulletin, No. 13 ; and a 
discussion of the prospects of the industry has recently been contributed by me 
for publication in The Agricultural Journal of India. The following notes 
are supplementary to the information already available. The numbers of tho 
paragraphs refer to Mr. Barber’s scheme of enq^uiry. 


Fast L— lifraoDDaTxoK. 


2. Olimate . — ^Tablo I gives the monthly and annual mean temperatures 
recorded at tho four observatories situated in the principal cane tracts : — 


Hontb. 

Hcoiut. 

Bnreilly. 

Henarea 

Oomlchpur. 

January 

• a • 

• 

• 

67*8 

68*4. 

61-3 

61*2 

February 

a • • 

a 

• 

Gl-5 

0^*4 

GO-8 

GS-8 

March 

• « • 

0 

« 

72 2 

73-3 

77-4 

76-5 

April • 

t • • 


* 

83 S 

84-1 

87-6 

80-4 

May . 

• i • 

• 

• 

89-6 

89‘8 

02-3 

89*2 

Juno 

« • • 

« 

• 

90 6 

89-7 

91-0 

88 4 

July • 

• • • 


• 

80 1 

85‘2 

86-3 

83‘S 

August 

« • « 

• 

• 

81 '0 

84-0 

.84-2 

84*3 

September . 

« • • 

« 

« 

83-S 

83-2 

84*2 

84*1 

October . 

• • • 

« 

• 

70-6 

77-6 

79*1 

79*4 

'November . 

• « • 


$ 

COO 

67-0 

09-1 

70*0 

Pecomber 

• « • 

B 

• 

68’8 

69-4 

61*7 

62*4 


Annual 

« 

• 

76-9 

76*2 

78*3 

77*7 


Table II shows the mean number of wot days and the mean rainfall at the 
.some observatories : — 


HAMKS of onSKRVATOItlES. 


UOMU. 


Jnntmrjr ■ 
February . 
Mircli . 
April . 

liny 

Juno • 

July 

August . 
bcpiriiibcr 
Oct'ibcr • 
Ko> ember 
Ucesuibcr 


Total 


IlPBBCr. 

nAnBunr. 

UnBAREB, 

GoBAEnrcB, 

Number 


Kuinber 


Number 


Nnmbcr 


uf rainy 

Rainfall 

of rainy 

RntufAll. 

cf rainy 

Rnlnfnll. 

of rnioy 

Itninfnll. 

ilnja 


ilaya 


liny a. 


duyt. 


S-30 

I'SS 

2 3G 

1'05 

1-40 

■C7 

ICO 

•70 


■00 

I'lB 

•74 

1’20 

-40 

1-30 

•49 

no 

03 

I'BS 

•70 

•80 

■25 

•ro 

•S3 

•00 

•10 

•45 

•17 

•40 

•13 

•60 

•4> 

ICO 

'1,0 

2-27 

•70 

100 

04 

2 40 

1-34 

400 

34n 

401 

5!»> 

G8U 

02) 

7-VO 

9 09 

0 40 

9-3G 

13 45 

15* 17 

14 ISO 

11- iC 

14 70 

IS 75 

0 40 

OS'I 

12-18 

1413 

18 iO 

12'0j 

1410 

13 24 


C30 

GTS 

7 01 

8 40 

0 03 

SCO 

BOB 

TO 

•3C 

•9i 

I'OO 

2'/0 

a-cu 

S-10 

4-19 

'SO 

■13 

•27 

•IS 

•30 

•31 

•10 

■15 

•00 


•01 

■33 

40 

•21 

•40 

•14 

S7-00 

3207 

4717 

47 80 

CO 00 

40 00 

C410 

C2-01 


nEVABES 


3. JBiiatory. — I have nothing to add to tho facts stated in Ohapier I of 
Mr. Hadi’s Monograph. 

di. Area, — Tlio oanc area in those provinces fluolnates with the nature 
of the Bowing'season, the price of food-grains, and the prosperity of tho 
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community; it shows no tendency to advance or decline during the last twenty 
years. The following figures indicate the extent of the fiuotuations ; — 


10 yonrs 1S86 — 189C 

1901 

1902 

1903 

1904 

1905 

1906 


Mn'fiTnum 

Miniinmn 

Average 


Acre*. 

1.389.000 

1.060.000 

1.230.000 

1 . 212.000 

1.229.000 

1.152.000 

1.090.000 

1.213.000 

1 . 221.000 


The crop now in the ground has not yet been measured, but it is reported 
to be the largest on record. 

Cane is practically confined to the Qangelio alluvium : it is very rarely 
grown on the Central Indian alluvium and stiU more rarely on the rooh-soils 
imther south. 

6. ClaasifiGation . — Sco Chapter II of Mr. Uadi's Manual. No botanical 
classification has boon made : the classes given arc agriculturally distinct : — 

I. — Thick canes (paunda) are grown only for fruit. 

II. — Medium canes (ganna) mainly for fruit but also for manufacture. 

III. — Thin canes (hS/*), grown for manufacture. 

The thick canes need very high cultivation, and espooially nitrogenous 
manure, in order to pay at all. They are therefore grown only u ithin a cart- 
ing-radius of tho poudretto grounds near towns and‘citicB* ; and as the canes 
fetoli from one to three pice each in tho neighbourhood of populous centres, 
and are in almost unlimited demand foi| fruit, iheto is ho question of using 
them for manufacture, The thin canes on' the other liand^ cannot stand heavy 
nitrogenous manuring ; when it is applied they grow ranlc, fall overj and yield 
juice with such a smaU proportion of crystals that it can hardly ho made to set 
as gttr, and in any case the gitr is of very had quality. 

The intormodiato canes arc being largely abandoned owing to their liability 
to fungus disease. 

The tliin canes are particularly adapted to a country such as this, where 
the supply of mantu'c is stiictly limited; with good field-cultivation, such as 
they always receive, they pay well and leave the land in good condition for tho 
next crop. Such attempts as have been mado to forco them to a higher stago 
of productivity have resulted iu loss. Growth of the thick cnne.s as field crops 
is out of tho question as they will not pay at all with tho small quantities of 
manure that are nvailahlc. Tlie movement towards growing the intorincdiate 
cancs was a distinct effort towards improvement ; its gronth and decline arc 
described from the statements of cultivators on page 62 of Mr. Uadi’s Mono- 
graph. 

Successful (t.c., profitable) cane-giowing is tbc recognized stamp of the 
good farmer all over those parts of tho provinces whore cane is grown, and the 
adaptation of variety to locality is very close : tboio is a certain amount of cvi- 
denoo that varieties arc interchanged between different localities, and the adapta- 
tion is probably in part the result of long-contiuucd experiments by tbc people 
themselves. 

6. Neto varieties.— have no record of now varieties being introduced 
into general use for manufacture. The thick fruit-cancs arc mostly bclioved 
to be recent introductions, but their history is not definitely known. 

7. Sports and seedlmtjs. — No record exists of new races arising from these 
causes. The local canes flower very seldom, but occasionally ouo or two races 
flower to an exceptional extent. This happened three years ago and endeavours 
were then made to raise seedlings, but the seed Was in every instance infertile. 

Mr. Hadi, who has been studying cane for many years past, has never heard 
of a seedling in these provinces. 

8. Other sources.— Sagar is not obtained from other sources in these 
provinces. Por experiments with sugar-beet see Frovincial Bulletin, No'. 13. 


j * Thiek canes HB grom to Tsr; small extent for mannraetaco in Dclita Dun. tlicrotlio land bos been 
reMBtly reelalmid from foiist^ and u in no irajr comjiirablc irith tbe old enltirated lands of tb* rest of the provinacs. 




Country spirits are made largely from mahm iio'n'^ers, whicli in some parts 
of the provinces are used in preference to molasses, but lelailvo prices deter- 
mine the raw material used in any particular season. The single English' 
distillery uses only molasses obtained from the sugar factory ‘of wbioli it forms 
part. 

Paet II.— C0MIVA.TIOS. 

There is little to add to what is said in Chapter III of Mr. Hadi's Mono- 
graph. . r . . - , ■ ‘ , 

9. The time of planting is governed partly by moisture conditions and. 
partly by the time of the spring harvest. In the north, where irrigation before 
sowing is usually unnecessary, and in the west where canal water is available, 
the planting is usually . finished in March before the spring harvest begins. 
But in the east whore the spring harvest is earlier,' and where the fields have 
to be prepared by the more laborious well-irrigation, planting is usually done 
after the spring harvest, i.e , in the end of March and in April. 

16. Preparation of setsi — There appear to he no effective local practices. 
Eor Mi*. Hayman’s- experiments see the reports of the Cawnpore Eaim for 
1903-04( and 1904-06. ■ ; ' • 

Paragraph 17. — The thin canes tiller comparatively 1 little, and have to 
bo planted close together ; ■ about 4,000 to 6,000 canes are used per acre, or 
20,000 to 25,000 tops where tops alone, are planted. 

- ^o^ograph not appear to bo practised in these provinces. 

Paragraph 22. — Irrigation is needed primarily from March to June, when 
all natural sources are at their lowest. Whenever therefore irrigation is needed, 
it must he done from perennial canals or from wells. The strain that well 
irrigation throws on the cattle during the hottest months of the year is undoubt- 
edly one of the obstacles to an increased acreage : the q^uestion of substituting 
power (such as oil-engines) is at present the subject oi study. The question 
that has to be settled is how to adapt the power to Ibe conditions of wells in 
the alluvium, which fall in and are ruined (whether hired or not) if the discharge 
rises above a maximum which varies from well to well. It is a matter of 
engineering in the first instance. 

I^early all the thin retZ canes stand immersion 'for considerable periods; 
these are grown in lowlands and along the edges of swamps. The red canes are 
enumerated on pages 18 sqq. of Mr. Hadi's Monograph. ^ Chin stands immer- 
sion best of all. These canes are comparatively poor in'sugar, but they ofton 
pay exceedingly well because they can bo grown in places where the low 
situation renders irrigation* unheoessary. 

24. Manuring.-— IX, is worth noting that the cultivators much prefer 
dung, poudrette, or similar manure to castor- cake, the only cake that is avail- 
able locally in quantities : the latter they say leaves nothing in the soil, and 
this is. entirely opposed to the best farming tradition of these parts, where 
manuring is looked on as a jimBs-permanent improvement. (The results of 
residue trials in the standard experiments at Cawnpore show that continued 
manuring with dung has in fact a residual effect for a considerable period, 
while there are indications in other experiments that castor-cake is used up by 
the first crop). 

No very definite conclusions have been drawn from the manurial experi- 
ments on cano at Cawnpore : tho conditions of the experiments wore suoli as 
to throw much light on other fundamental questions connected with the crop, 
but it is not easy to infer from them tho best kind, or the most paying quantity 
of manure. 

Paragraphs 27 — 32. — Such information as had been recorded up to 1901 
is contained in Chapter IV of Mr. Hadi’s Monograph ; but the paiagraphs 
Tolating to tho borers have been rendoied obsolete by ktr. Bayman’s subsequent 
researches. These are detailed in the Beport of the Cawnpore Earm for 
lt02-03 (Chapter III). 

34. Deterioration after cutting. — Mr. Barbel’s statement, that delay is of 
comparatively little moment in tho manufacturo of gu7\ w'ould not be accepted 
by those engaged in tho industry in these provinces. The value of giir in the 
local markets depends partly on colour and partly on grain.' If cane lies over 
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fov much more than 2 ii hours, it is common espericnoa that the ^ 2 <r will not 
solidify at all, or if it does, it shows little or no grain and fetches a very poor 
price. Deteiioration is said by the manufacturers to be accelerated by wet 
and cloudy weatlier, and retarded by dry winds and sunshine. 

Some results of deterioration tests at Bosa (Shahjabnnpur District) are 
given in Agricultural Ledger, No. 6 of 1903. Mr. 'Weinberg there found that 
the weather was comparatively immaterial, and that deterioration hecamo 
serious on the third day ; but in common praotioo the deterioration is felt on 
the second day as noted above. 

36. Yield of canes •per acre . — ^The inf ormation available will be found on 
page 32 of Mr. Hadi’s Monograph. 


Fast III.— •MAxmrAoitnts# 

37. Manvfaotwe of gur . — Sec Ohaptors V and VI of Mr. ITadi’s Mono- 
graph. Bor suggested modilication sec Bulletin No. 19. 

Price of //ar.—Hardly any substance in local markets varies more in price 
according to quality ; and as Bovenuo Officials have little practical knowledge 
of the minute grades, the prices returned in the ordinary course are of little 
use for comparative purposes. About Bs. 3 per maund may be taken as the 
standard price received by the cultivator. 

Trade . — It is not desirable to treat the trade in gur separately from that 
in sugar : the lower grade sugars are to some extent interchangeable with gur 
and the market moves as a whole. The following figures show the net trade 
in maunds in the different classes for the last three years. ( + shows net 
export) - 



1903-04. 

1904-05 

1005 06. 


ms. 

1 

MdG. 

Mds. 

ttfliined eugar 


-169,200 


Unrcilned Eugar 



•f 026,600 

CsUfj OtCa ■ V V t ■ • • 

fd, 126, 100 




JRefined sugars . — There is a large local production of refined sugars {chUii, 
etc., vide Cliapter IX of Mr. Iladi’s Monograph). Until the last few years 
there has been a balance of exports, but this trade has been hit by the cheap- 
ness of imported sugars and we now import on balance. The imports are 
exclu'^ively from the seaports ; exports go to iiengal, the Funjah and Bajputana 
and Cential India. 

Unrefined sugars , — These include potU, etc. (Chapter VI of Mr. Hadi's 
Monograph). Low grade imported sugors compete with these to an increasing 
extent, but we still oxpcct to export a million mannds on balance. The 
Punjab, Bajputana and Central India take almost the whole of this. 

Qur,eiG. — Net exports vary from four to five million maunds; there is 
practically no impoit; the ohief markets aro the Fan jab and Bajputana and 
Central India ; and second to these Bombay and the Central Frovinocs. 

38. Profit and loss — I must dissent from Mr. Barber’s conclusion that an 
extension of cultivation would involve payment of cash-wages on a large scale j 
with the ordinary systems of labour co-operation in vogue in these provinces 
an additional half million acres could he cultivated under present arrangements 
if it were worth tho people’s while. The most trustworthy figures for pioBt 
and loss in these provinces aro those deduced from enquiries regarding the 
value of canal water to the cultivator, and I extract the following from my 
note on the subject. 






_ “ Assuming tliat everything, including labour and hire of cattle, is paid 
for in cash, the figures are 



Upper Dnab. 

Middle Duob. 

nohilkhand. 

■ 

Bs, 

Be. 

Bs. 

Value of crop ...... 

IIB 

100 

114 

Cost. 




. 

Bs. A. 

Bs. A. 

Bs. A. 

Water rato . • ’ 

6 8 

6 8 

2 12 

Bent, seed and manure ..... 

2S 8 

18 8 

SS 4 

Cultivation and manufacture .... 

6% 0 

66 0 

58 0 

Total • 

Bl 

81 0 

04 0 

Profit 

S3 0 

10 0 

20 0 


“The assumption that all labour is paid for is not of course in accordance 
with the facts, hut it has always been realized that the data collected could he 
brought together for comparison only on this assumption. The more difficult 
task remains of eliminating the error so introduped. What we want to know 
is the income which the family derives from cultivation after paying out what- 
OTcr has to be paid in cash or grain during the period when the crop is being 
got ready for the market ; and to learn this we have to analyse the cost of 
cultivation into what has been paid out and what has not. My figures in this 
connection do not rest on a wide statistical basis, and are therefore liable to 
error of coasiderablo magnitude, but what I give is the best conclusion 1 can 
draw from my personal knowledge and from such enquiries as 1 have been 
able to make. 

“ To begin with we must class the cattle, and also the implement-maker as 
members of the family for our present purpose. The ordinary feed of the 
cattle is properly regarded as part of the Jiving expenses of the family, though 
if they arc given extra food for especially hord W'ork onn particular crop, that 
extra food must he taken into account: their dopreoialion is a charge which in 
fact is met out of the family property, whether part of the surplus laid away 
is devoted to buying new animals or the money is borrowed and gradually paid 
oil. The implemonl-makcr is ])aid mainly so far as my knowledge goes by a 
small share in the iamily income, a yearly or seasonal dole. 

** Then ns regards labour, wo must deduct the cost of all the labour that is 
rendered by members of the family. This varies greatly in individual cases, 
and the estimate must necessarily he rough. IVe have to allow too for the 
common practice of labour oxchange under which A works for B in the expec- 
tation that B will work for A when wanted. This sysfom enables eaoh culti- 
vator to employ his labour fully, for when he has nothing to do at home, he 
worlcs on some one olsc’s land and is thereby enabled to concentrate work on 
his own land when there is a hurry : hut A and B do not pay each other. 

“Taking all these things into consideration I put the maximum expen- 
diture at one-half of the cost oC production as determined by experimenting 
officers. Making these adjustments the immediate outlay and ‘the addition to 
the family income is shown in the following table : I have no doubt that so far 
as the cultivator forecasts his oost and profit, those figures are much noaror 
his estimate than those already given: he will think of his out-of-pocket 
expenses and he will think of the cash income which may bo expected. I may 
he wrong as to the proportions of actual outlay to oaloulated cost of produoiion, 
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but any ,odq vrlioso views on this point from mine can recalculate the 

table to suit the estimate which he prefers : — 


- 

TJppor Daub. 

Middle Dnab ' 

Bobiikhand. 


Bb. 


Bs. 

Gro6B income . < . • , . 

116 


114 

OUTLIT. 


1 



Re. A. 

Bs. A. 

Bs. A. 


G 8 

6 8 

a la 

Bent, seed and manure . . . 

as 8 

18 8 

33 4 

Cultivation 

• 

ac 0 

as 0 

« D 

ag 0 

Total onilay 


53 0 

65 0 

Net income 

6{1 0 

47 0 

49 0 ” 


39. ItioTinesB of juice. — No systematic analyses have been made of the 
richness of the juice of different varieties. This matter awaits the appoint- 
ment of an Agricultural Chemist to the Departmont. Dr. Leather’s results 
reported in Agricultural Ledger No. 3 of 1897 were obtained on canes grown 
experimentally. 

, 40. Siigar-makinff. — The indigenous processes are desoribed in full detail 

in Mr. Hadi’s Monograph. Only two factories arc at worlc on European lines 
in the provinces ; none arc known to have failed. The managers of these 
factories were requested to supply so much of the information asked for as they 
are prepared to publish : their replies are as follows : — 

Sosa factory, worked by Carow and Company, Limited. Eosa crushes 
cane grown in the vicinity : the Company have aLo extensive forest estates 
which are gradually being developed j they hope eventually to set up a second 
factory in these, but for the present the supply of cane there is not suSiciont, 
and what is grown is made into giir and sent to llosa for rcGning. The present 
plant can deal with 6 to 8 lakhs of inaunds of cane : it is similar to that used 
in Java and other places.” Distillation has always been carried on and the 
factory is organized -with this object, but the managers think that with a 
sufficient supply of good cane, a sugar factory could get on without this adjunct. 
The managers are opposed to the practice of rolining gur as wastcM and 
expensive. They have occasionally imported raw sugar from Java and 
Mauritius when stocks wore low, but it is not Ihoir usual practice. 

The Catonjpore Sugar Works have two factories, one at Oawnpore and one 
in Bihar. The latter is a new venture for which success is hoped : tho former 
has been worked successfully for several years 'wiiliniit distillation, but a 
distillery is now contemplated in connection with it. The Cawnpore factory 
deals entirely with gtir as its raw material; and has never imported raw sugar 
from abroad or used sugar from sources other than the cane. It declines to 
give any information as to its processes. Tho Bihar factory starts with cane 
grown on the Company’s estates or purchased fiom planters. 

Two laotories are being erected for the ensuing season : one at Unao (12 
miles from Cawnpore), the other a few yards from the boundary of the 
Cawnpore Agricultural station. Both, it is understood, intend to retinc^Ki*; 
they are in tho hands of some of the aoutest members of the Indian mercantile 
community of Cawnpore. 

Gountervailing duties . — The effect of these was to allay a panic among the 
manufacturers. Capitul was going rapidly out of the industry, but tho news of 
the duties ohebked this movement ; manufacturers held on, and gradually adapted 
themselves to the lower range of prices instead of throwing up their business 
in despair. The object ot the department has been steadily to show how the 
cost ot mannfacturiug native sugars can be reduced, and tbeir quality improved, 
so as to enable them to -meet foioign sugar on equal terms, if not with a 
differential advantage. 
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(Dho question o£ tho, direct efCeot of these duties on prices is practically 
insoluble ; it is not whether they raised prices, but whether they prevented a 
further fall, and if so tho extent to which they acted, and from the nature of 
tho case this cannot bo demonstrated by figures. Informed Indian opinion in 
these provinces is unanimous as to tho benefits they have conferred, and such 
opinion is by no means an unsafe guide ; but the prevention of panic and 
disorganization of tho industry is beyond dispute. 


Past IV. — ^Ikpiiotemehts. 

The programme contemplated for these provinces is as follows : — 

(1) Varieties. — The local varieties of each cane-tract to be valued and 

good varieties of other tracts tried with the object of introducing 
those that arc hotter. The agricultural stations in the oano 
regions have been located with this object. Hitherto our 
experience has been that the character of tho varieties changes 
very suddenly with changed environment, some detorioraiingand 
others improving ; there is therefore every hope of securing 
valuable improvements, but muck detailed experimenting is 
necessary. 

(2) OuUimiion. — No defects Iiavo hitberto been observed except such 

as require a largo economic chango for their removal ; but they 
will be looked for as ibo local stall gains experience. 

(3) Irrigation. — Tho question of using engines is under examination, 

but as lias bcou oxpt.aiood there aro coiisidorablc preliminary 
diffioultics to be surmounted. 

(di) Manufaotiire.-~Bvam what has been said above, it will be seen that 
tho Cawnporo mercantile community are looking at tho present 
time to refining gur by Europonu methods ns a profitable deve- 
lopment : they aro by no means incompetent judges of commer- 
cial possibilities. The fact that tho amount of grain is a control- 
ling factor in tho prico of gur ensures that tho gur makers will do 
their best to secure it ; gur making moreover is essentially a 
domestic industry, and it h difficult toiniluence it except through 
the market. Eactorios dealing with tho cane have to face serious 
difficulties of organization where the growers* are numerous and 
eaoli plot is small — tho usual conditions in tho provinces. The 
methods of making unrefined sugar described in Eulletiu No. 19 
are beginning to he adopted ; and improved methods of refining 
this produce aro being worked out. Theso developments have 
had to bo engineered without the control of constant analysis, a 
condition which it is hoped will soon bo remedied.* 

I bolicvQ myself that in those provinces there is room for all throe methods, 
European factories working from the cauc, European refineries working on gur, 
and small installation working Iq) sugar by in\provcd native methods ; while 
finally the great bulk of the produce will for many years to come be consumed 
as gur by our numerous and conservative population. 

Qonermnent aid must be given (a) by experiment with varieties and issue 
of seed- canes when success has been attained ; (6) by demonstr.itions of improve- 
ment on native methods ; that is by the ordinary methods of Government 
action. I can see no useful opening for subsidies lo private factories. 

Crushing mills. — If as is suggested above the initial processes of manufao- 
tuTO arc likely to remain in tho liands of the cultivators and small manufac- 
ttirersi.the most urgent noed is the provision of olfioiont crushing mills ; this 
would probably rniso the outturn ol raw sugar by at least 10 per cent, without 
tho oultivation of an additional aero. I liavo iudionted olsowhere that tho host 
hope of this improvoraeut lies in tho supply of mills being taken up by respon- 
sible capitalists ; it is very difiicult to see what Government onn do in tho 
matter and any suggestions on this point will he most wolcome. 

W. H. MORELAND, O.I.E., I.O.S., 

Director of Agriculture. 

* A Tooent iHinlyah liy Dr. Lolimnnn ibowed thai: n eampio of Bomi-rofinsd sagnr (itSand) made by Ur. Hndi 
contained 9S Id per cent, of snorMS, and a rolined sai;ar (fanii) DD'80 por cent. 
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BuKaAii. 

Pam L 

iHIBOSirCTOBT. 

1. Introductory. — ^THs report refers to the Province of Bengal as oonati- 
tuted after the partition, comprising an area of 115,787 square miles, of -which 
39,115,100 acres are under cultivation. 

2. OHmate. — Statement, sho-wing the normal rainfall, month by month, 
n the Province and the normal mean temperature -will be found appended. 
{vide Appendices I and II.) 

3. The age of sugarcane cultivation in India. — Heference is mado to 
the cultivation of sugarcane in India in many ancient writings, -which go back 
as far as the Institutes of Manu. In several parts of Bengal, the cultivation 
of sugarcane is of comparatively recent giowth, , in Ohota I^agpur and 
Orissa, where it has spread after the establishment of irrigation facilities. In 
Champaran, sugaroane is supposed to have been introduced by immigrant 
raiyata from Azamgarhand Gorakhpur (neighbouring districts of the United 
Provinces) about a century ago. 

4 {a) Extent of cultivation. — Por the quinquennial period ending 1904-05, 
the area under sugarcane in the whole of India has been estimated at 2,404,000 
acres and in Bengal at 457,200 acres, so that the sugarcane area in this Pro- 
vince is 19 02 per cent, of the total sugarcane area of India. In the Province > 
itself, it comprises 1 ‘77 per cent, of the total oultivatod area. The figures 
given in the following statement will show at a glance the extent and distribu- 
tion of the cultivation : — 


Area under Suyateane, 


Kama o( tnel. 

Tolol araa «l 
tract. 

Araa in 
1B90-B1, 

Aforasc ot 

fiTfl Stan 
lBOO-05. 

Aianira ol 
ftaa le&'a 
iBW-iew. 

Arensa o( 
tlia jcita 
1900-0S. 

A^a^ In 

lies - 00 . 

Araa In 
lHe-07, 


Aorei. 

Aoroa. 

Aorca 

Acres. 

Acres. 

Acres. 

Aorei, 

Doltaio trarts . 

South Bihar . • 

ITorth 1 ihnr . . . 

KlinKalpur . . . 

Oiissa .... 
Chota Nagpur . . . 

20,10S103 

7,143,400 

8,066,21C 

13,6Bh,633 

8,706.433 

17,341.040 

316,800 
73, Clio 

07.200 
07,700 

23.200 
211,600 

183.500 
118,100 

102.500 
00,200 
10 , coo 

113,800 

180,000 

C(>,800 

1 17, 4'I0 
100200 
17,700 
116,400 

■ 

123,800 

84,800 

87.100 

86.100 
I6,‘.00 
62,100 

120,700 

90.300 
83900 
CI.VOO 

14.300 
63,1U0 

Total 

74,103,170 

766,000 

632,500 

678,4C0 

457,300 

440,100 

423,600 


Tile aieas shown for the Deltaic tracts and for Ohota Nagpur for the year 
1890-91 appear to be open to doubt. Bihar, comprising North and South 
Bihar and Bhagalpur, is the most important sugarcane growing tract of this 
Province, and there can be no doubt that the sugarcane industry is being 
revived here consequent upon the deolme of indigo. 

(6) Character of culiioation. — Sugarcane cultivation is for the most part 
undertaken in Bengal wherever water is available. In oertain parts of North 
Bihar, it is grown without irrigation. Botation is practised as a rule, and 
the crop is grown generally ia small plots of land by ratyats. Among planters, 
largo blocks, extending over several acres, are now being put down under the 
crop. 

(c) Soils. — Nearly aU kinds of soil answer for grooving sugaroane, from 
the Sedentaiy Archaean soils of the Gbota Nagpur Division to the old alluvium 
of Bihar and the now alluvium of Bastern Bengal. The be<!toanes grow at the 
junction of old and new alluvia, on the sides of streams and rivulets These 
are clay loams, which are rich in mineral matter. Sugarcane is to he found 
on all kinds of soiLs, having an admixture of clay and loam in diOTerent pro- 
portions, and also on diara lands situated above the inundation level. 

6. ?^orie/*es q/ cone ^rroww.—Sugarcane in Bengal may conveniently be 
divided into two classes, viz., {i) thick canes with much juice but with soft 
rinds, generally delicate and liable to be attacked by wild animals, and (») 
thin oancs with hard rinds, not so liable to disease and not as easily attacked 
by wild animals 
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(t) Tlio chief canes irhioli come under tlie first class are: — 

(a) JBomlai. — A large-sized red cane, rind soft, juoo abundant, rich in 
sugar, but delicate, and speoiallj liable to disease. Cannot stand 
effects o£ flood and excessive rainfall. Eou these reasons its 
cultivation is dying out in some distriots. 

(&) Samshara. — A large-sized cane j a great favourite in tho deltaic 
area ; rind of a pale yelloivisli-uhito colour, fairly soft ; produces 
a light-coloured rai, 'which is much prized by confectioners. 

(c) Kajli or Kali. — A fairly large-sized and hardy cane •with a purple 

colour j an early variety. Yields gur of an inferior quality, and 
therefore cultivated on a small soale ; but its gur is reputed to 
contain some mcdioinal piopcrties. 

(d) Kantari. — ^A yellowish oane loscmbling BamsJtara, much used for 

' chewing, and commonly grown in Orissa. 

(e) Faundia, — A favourite chewing variety, thin-sidnnod and thicker 

tiian Samshara. 

.. if) Furi or Koori. — A softer but thiunov enue than Samshara, which 
it resembles in colour. It is said to bo ouc of the richest in 
sugar of all the Bengal varieties, and to produce a hcttcr-colonrcd 
rab even than Samshara, but it is liable to break readily and 
lienon is not much cultivated. It is first of a more or less reddish 
colour, aud it then becomes yellow with brounish spots. 

{g) Fhalsmidcr or Fholi. — A moderately soft cane of reddish green 
colour, it is thiiiiior and harder than Samshara, is not so easily 
damaged by water-logging as other soft canes, and is cultivated 
largely in East Bengal. 

(A) White Bomhai. — A large-sized canc, hut giown, like the red Fomhai, 
only to a limited extent j liable to disease, 

(f) Fuppa. — A soft-rinded cane of a yellowish-white coloux*, showing 

rod stripes when ripe. 

(y) Bangla. — Very much like Samshara. The rind is soft and thin; 
canes are rich in juice and much used for chewing. 

(f») Among canes, coming under tho second class, may bo mentioned 
the following : — 

(a) Mango.'— 'A very popular variety in Bihar ; a short and thick- 
skinned canc, colour grocn when young, but changing to a 
reddish-3'ollow colour when ripo ; resists di ought, but is damaged 
by n ater-loggiug. Good rah is produced from this cane. Its 
percentage of sugar to juice is large. 

(A) Blmrli. — Amothor common variety of Bihar, somewhat similar to 
Mango in appearance, though a little thicker. 

(c) Fansohi. — A whitish-yellow canc, thinner than tho above varieties, 

largely cultivated in Bihar and appreciated as a chewing canc. 
Colour whiti.sh-yollow. 

(d) Barukha. — A greenish oane, very simiJar to Fansahi, grown 

largely ill Bihar, and appreciated for ohcwiug. It ripens early 
in jN’ovembor. 

(c) Shaori. — A tall, rather thin cane ; yollowish-greon in colour changing 
to reddi«ib -brown when ripe. Grows in low lands, and can sfamd 
water-logging. 

{fj Uaora , — Supposed among thin liard-riiided varieties to be second 
only to Mango in the richness of its sugar. 

Jlnh n'nd gnr arc made from tliib cane j colour yellow changing 
to a grey when ripe ; not suited to heavy soils aud cannot stand 
water-logging. 

{g) Kelari or Qhbiia . — A thin small oano, with decidedly long nodes ; 
fairly hardy, yellowish colour, early variety ; gets brownish-red 
when ripo. 

(A) ZT/’jn/cf.— Very similar to Mango; of a greenish colour, and short. 

(f) Foraioh. — A yellow oane, thinner than Mango ; stands water and is 
grown generally on low lands, 


60 1 Q Agri. 
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(;) Ikri.—A tall tliin cane, yellowisli in colour, found in East Bengal ; 
endures submersion in water. 

(ft) Khari. — A thin, very hardy variety, can resist drought to some 
extent. Being very hard and thick-skinned, it is not much 
destroyed by white-ants. Yields good sugar. 

(J) Khagri — This cano is also found in East Bengal and, like the 
Ikri, stands prolonged submersion. It is reported that it can 
thrive even in six feet of standing water for about three ' 
months. The gur is of inferior quality and the outturn is poor. 
In this, as in the Ikri cane, it is said that the amount of crys- 
tallised sugar is very small. 

(m) Fachmahi — A rather thin cane found in Bihar ; can stand water- 
logging to some extent. 

In the above lists, it is possible, if not probable, that a difference of name 
does not always indicate a distinct variety. The Bengal canes still require 
systematic identification and classification. 

A wild cane is reported from Orissa, which is known locally as anakhu, 
hakya or ktisari. The plant looks Ukojuwnr {Sorghum andropogon) ; the stems 
are slightly sweetish. The juice is used in the treatment of insanity (hence 
called commonly “ mad” sugarcane), and of brain and eye diseases. It is also 
sometimes given to cattle as fodder. 

^. Recorded introduction of new mrieties. — Stiiped Mauritius, Otabeitc 
and Bouibon pink-coloured canes have been introduced by some planters. They 
are said to be very liable to disease and aro very delicate, and therefore not 
popular with raiyata. It is reported that the Samshara variety of Bengal has 
been introduced into the West Indies. Some cuttings were taken also to Java 
Fome years ago. 

7. *' Sports ” and seedling oanea. — Instances of sports and of canes raised 
from seedlings are not common in Bengal, There is leported to bo in some 
districts of Western Bengal a hardy cane, locally known as Vri, which seeds 
freely. Should a cano flower, it is considered a bad omen by the raiyaf, who 
generally cuts oil the flowers, as soon as they appear. Erom Sambalpur, it is 
also reported that a variety locally known as Kihana Rvsari is grown from 
seed.*^ It is a very poor variety and resembles juwar in appearance. 

8. (o) Other sources of sugar and spirit. — Besides cane, the other sources 
of sugar are the date palm {JPhoenix eylvestrie) and the palmyra palm {Rorassus 
ftabelUformia). Date sugar is largely made in the district of Jessorc. 

Country spirit is manufactured from MaJtua {Bassia latifolia), from gvr 
or molasses, from Mahua and gur mixed, from rice, from the date palm and the 
palmyia palm, 

(ft) Experiments with leet and sorghums — Some experiments have been 
carried out on a small scale by private individuals fiom time to time, but no 
recorded results are foithcoming. 


Fast n. 

CULTITATIOV. 

9, Blanting and reaping seasons. — Sugarcane harvesting and sugarcane 
planting can proceed for eight months in the year, vis., from September to April, 
but the best time for harvesting is from December to February, and this is 
also the best time for planting. The early varieties, which as a rule are not 
important, are planted in November and December, and reaped about the same 
time the following year. When irrigation facilities are scanty, sowings are 
generally postponed to April. The crop occupies the ground as a rule from 
8 to 12 months. 

From Sambalpur, it is reported that when cancs aro grown from seed, the 
sowing takes place in June and the harvesting comes on late in March or 
April. 


* This Tojiort requires yerifiention 
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10. Hoiatimia and mixed Sugnrcano is considered an exliausting 

crop, and 'is llioreforo not grown on the same field in two Buooossire years. 
Somo of tlio oommon rotations adopted are as follows : — 

(i) Sugarcane comes after any of the following crops— («) pulse crops, 
(6) potatoes, (o) aus paddy, (d) wheat or barley, (<?) mustard, and 
is then followed by ctus paddy. 

(««) Pii'st year sugarcane, second a bhadvi crop, after which a cold- 
weathcr crop follows ; third year a fallow. 

Very frequently, sugarcane follows aus paddy. The alternation with pulse 
crops is also common. In factories, indigo forms a good rotation with sugaroane. 
Prom Lohardaga, however, it is reported that sometimes sugarcane is grown 
for three succe.csive seasons on the same land, after which somo inferior crops 
are taken, e.g., aarguja (Guizotia abysainica), for a year to enable the soil 
to recoup its lost fertility. In Bihar, po.is are somotimos grown nith sngnreane. 
'\Thon Bugarcano follows puLses, the latter are often grov/n as catch-crops 
follomng autumn paddy. After the harvesting of the catch-crops, (he land is 
prepared for sugarcane Birhi or urid {Thaeeolua radiatua) is a favourite 
catch-crop. Tnrmorio and potherbs are .also used as oatch-cropsi. 

The borders and fringes of oane-fiolds arc sown in many places with Faina 
( Hibiscus ca/inabinus), dliainoJie (Sesbania aculenta), arhar {Onjamis Indicus), 
jiiioar {Sorghum andropoyon). Chillies arc also sometimes seen on the out- 
skirts. 

Groen manuring for sugarcane is practically unknown in Bengal. In 
some places, however, during the rains the field is snrioiindcd with low bunds 
and allowed to remain in that state till August or September, when advantage 
is taken of a heavy shower to plough and harrow' the field and thus destioy the 
weeds, which, after rotting serve as green manure. 

11. Batooning. — Batooning is not largely carried on in Bengal, as ratooned 
cancs are said by the raiyats to bo raoro liable to fungoidal diseases and insect 
pests than annual cancs, and to exhaust the soil. Where practised, the stools 
are generally allowed to grow for the second year. But ratooning for two, or 
somotiraes three' crops is not unknown. It is practised with some varieties in 
deltaic Bengal and in Bihar. Prom Dacca, it is reported that after the crop 
lias been harvested, the fields are covered ivith virgin earth taken from the 
bottom of the creek below, and the shoots allowed to grow, this system being 
carried on for tw’o years, 

Batooning experiments made by the Department of Agriculture on the 
Bnrdwan and Sibpur Farms w’ith the variety known as Mari disoloBed the 
following results : — 


Yc.ir. 


1887- 8S 

1888- 80 

1889- 90 

1890- 91 

1891- 92 

1892- 93 

1893- g4> 
189-l-9fi 


Year. 


1891-92 
1802-08 
1303-91. 
1894-0, <1 
1805-00 
1800-07 


BURDWAN FARM. 
Statuhckt I. 


Oatlnrn of g\ir poi aore. 
lbs. 

. 6,727 

. 7,109 

. 7,837 

. . 10,291 

. . 8,072 

. 7,875 
. , 3,333 

. 1,4.19 


SIBPUR FARM. 
Statumunt II. 


Onltiirn of gurjm acre. 
Ibg. 

. . ‘1,109 

. 5,078 

. 4,655 

a ,4,742 

. . 3,733 

, . 1,‘158 
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12. Preparation of the land . — ‘When sugarcane follows a hhadvi crop, 
the preparation of the land commences after the harvesting of the hhadvi 
crop. The raiyats heliove in thoroughly pulverizing the soil, and so the land 
is repeatedly ploughed and exposed to the sun. The implements used generally 
are the ordinary country plough and the country harrow (a ladder made of 
bamboo or a beam of wood). The number of ploughings vary a great deal 
according to the nature of the soil and the skill of cultivators. Erom five up 
to sixteen ploughings and oross-ploughings are given in different places with 
three or four or more harrowings. Hand hoeing with the Icodali is also done 
in many districts. 

When sugarcane follows potatoes, the land is almost ready for the recep- 
tion of the cuttings without any further preparation. Two or three plough- 
ings and hanowings arc all that are necessary. When fallowing is adopted 
in the rainy season, the land is ploughed, manured and weeded tillthoendof 
the rains, the frequency of ploughing depending a great deal on the leisure 
of the cultivator, whose hands remain more or less full of other work during 
this period. Then after a rest, the landis again ploughed at intervals up to 
the time of planting. If the wcathor, before tbo planting takes place, has 
been partioulurly dry, the field is iirigated and then plougbed and levelled 
before sowing. When the ploughings are going on, the fields are manured, the 
commonest manures used being cowdung, pigdung, horseduug, sweepirigs, 
ashes, and mud from old tanks. Sheep folding is also practised in some places. 
Seet or indigo refuse is used hy planters. When cowdung is used, the ordinary 
rate amounts to about 100 maunds per acre. Manure is also applied at the 
time of sowing, and in some places at the lime of cartbing up. Oilcikes are 
gcuoially used during earthing. In some places on the banks of tho Brahma- 
putra, it is reported that when it is intended to giow sugarcane on land that 
is too sandy for this crop, or that has been exhausted by repeated cropping, tbo 
fertility of the land is first restored by laying it down in UIh grass {Saccharum 
ovlindriciim). The CT/in's harvested in November, and immediately after, the 
field is ploughed and manured, and tho land is got ready by Ecbmary. 

13 to 18. (a) Planting . — In some of tbo more advanced sugar districts 
in Bengal, the beds in which sugarcane is planted are so arranged as to serve 
a double purpose, vis., to give facility for irrigation and to icmovc the rain 
water from the field as speedily as possible. This is done first by dividing tbo 
field into a number ot long strips by broad trenebos or channels drawn Irom 
the top to tho bottom of the Gold at intervals of some dO feet. A number 
of smaller water-channels are now draivn across the field, all parallel to one 
another and about 7 or 8 foot apart from each other. The whole field, in this 
Avay is divided into a number of small beds, eaoh dO feet by 7 feet. The water- 
channels arc all made by the Icodali. Next, with a good plough and a pair of 
steady bullocks, parallel furrows are drawn aoross those bods at intervals of 
about 22 inches. Fiuely-powdered oilcake is spread at tho bottom of these 
furrows. Water is then poured from an earthen vessel into them, and in the 
mud thus made, the cane cuttings aio placed lengthwise, leaving an empty 
space of about 9 inches between each. The cuttings are then covered with a 
layer of earth of about 3 inches thick. In some places, after the watcr- 
ohannels have been made, holes are dug in parallel lines at intervals of about 
2d inches and at a distance of about 18 inches from one another in the line. 
Cuttings are put into these holes, one in each, with a little oilcake and water, 
and covered with eaith. 

A very common practice, and one largely followed in Behar, is to plant 
the cuttings of cane behind the plough. One plough goes in front of a second 
in the same furrow, which is thus made deeper. A man follows the plough 
■with oane cuttings, which he lays flat orer the bed of the furrows, allowing 
about 6 to 9 inches of ground between every two cuttings, and presses down 
as he walks along. The fields are then levelled with a beam. In some places, 
ridges and furrows are made- For this purpose, a third plough sometimes 
follows and makes a furrow a little on one side and covers up the cutting in 
the preceding furro-w with a layer of soil about 6 inches deep. The kodalt is 
also used for making ridges and furrows. The cuttings are planted in the 
furrows, and as the plants grow up, they are earthed till "the furrows heoome 
ridges and the ridges furrows. 
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The mode of plootijig kiiovm as the Mauritius system, which has heeu 
strongly recommended by Messrs. Thomson, and Mylno of Boheea, is not un- 
known in Bengal. 

Among Bihar planters, the trenching system is commonly adopted. 

Tn the case of ordinary culuvatoro, the depth at which the sets are placed 
varies from 2 to 0 inches generally, and tlio distance at which the sots are 
placed, from 6 to 12 inches : while the distance of the rows apart ranges from 
9 to 2di inches. 

(6) TUg source from tohich the seed h obtained. — It is a very common 
practice to separate the " tops” while the crop is lieirig harvested, and to use 
them for sowing the following season’s crop. This is done both M’ith annual 
and ratooned canes. Generally, a part of tho oiop is left standing on the 
ground, and reserved for solving later on, after the main harvesting is com- 
pleted. In such cases, tho plants intended for sowing are left untouched for a 
m'onth and more. They are then -cut into small lengths, wliich are usually 
kept in a pit covered with mud and straw for three or four days before sowing. 

The practice ol bringing sets from a distance is not general among raiyals, 
but it finds favour with planters. 

(c) The part ef the cane used for planting, — Asa rule, tho top portion 

of the oand is used for cuttings. It is the opinion of many that more 

than a foot of the stem from the top end should be cut into sets, as tlm buds 
lower down do not produce healthy plants. The whole cane is also out up into 
sets. In this case, the lower end of the looting portion of the cane is rejected. 
To a limited estent, the whole cane, without being out, is soum in shallow 
trenches. 

(d) The actual preparation qf the sets for planting. ’-There are three 
methods of pieparing sets for planting. 

The first process consists of putting in sets, pell mell into a small pit in 
three or four layers with rich earth or pond mud between the layers. The 
top layer is covered with eartli and straw. Tho cuttings are watered regularly 
at intervals of throe or four days and are ready for iilanting in about 10 or 
12 days. Sometimes, the layers of soil between the outtings are done away 
with, and ashes are only put above and below tho cuttings, which are covered 
with a layer of earth. 

The second system is more elaborate, being followed generally when the 
cuttings are to ho kept for a longer time hofora sowing. Under this system, 
the lower end of tho outtings is buried vertically about two inches deep into 
a muddy layer of earth, and then covered with straw. ‘Watering is necessary 
when the mud gets dry. Sprouting is generally slow in this case, and cuttings 
may be kept buried for nearly two months. 

A third way of preparing sets is to keep them buried in moist sand for 
about a week. 

No pickling is done by raiayts. 

The number of nodes in a set varies from two to five. 

(e) The number of sets per acre. — ^Among cultivators, as a rule, the number 
varies from 12,000 to 16,000. But in many places 20,000 to 30,000 cuttings 
are used, and in some places even a larger number is said to bo used for 
planting, under the erroneous idea that the moro the outtings, the more will 
bo the number of canes produoed, and the greater the quantity of juice and 
gur obtained. 

The sets are ordinarily about 6 inches long. 

(/) The mode of planting. — ^This has already been dosoribed in a previous 
- paragraph. 

‘ 19. Supplying vacancies. — In many places, especially whore thick sowing 
is done, vacancies are not filled in. In other places, extra sets are kept in pite 
for filling up gaps, as soon as they are disclosed — generally after th^ee weeks 
or so. Sometimes even a month and a haU elapses before fresh sets arc put 
into the gaps. 

20. Seedbed and N^irsery. — No such practice is followed in Bengal. 

21. Stool planting. — No such praotioe in known. 

22. Irrigation and Drainage. — The advantages of those two operations are 
well known to Bengal raiyats, who, as a rule, select soils whore there are means 
of irrigation, e.g., canals, tanks, streams and wells. In some parts of North 

5S 3. Q Agii 
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Bibar, no artificial irrigation is resorted to, especially in soils wbich. are highly 
retentive of moisture and where the rainjfall itsolf is considered to bo quite 
sufficient for the crops. 

23. CjiUivation . — ^Tlic number of weedings and booings has a wide range. 
In .some |)lnces, only tno or three weedings and as many hoeings are given, and 
in others, three or four weedinga and as much as 10 or ] 2 hoeings are found 
necessary. Tlie weeding is generally done with the hand hoe or hhurpi, and. 
the hoeing with the hand spado oi iodali. It is a common practice, soon after 
planting, to removo the earth on either side of the cuttings with an iron hook 
or small piece of bamboo, then with the fingers to removo tho earth round the 
little sprout'?, and thus expose thorn to tho sun and air for a oouplo of dajs and 
then to earth them up. At the time of earthing, manure is offon ajiplied. 

The practice of preventing cv/ipoiation by laying a mulch of grass on tho 
land has not been roport«’d. 

2-1' Mamiring . — Tlie practice of manuring ^Yith oilcako whon the plants 
are being earthed up has alrcadj been referred to. It is n common practico m 
Lower Bengal to apply half of this manure at tho time of sowing and half when 
the plants have attained a height of about 1 to 3 feet. The amount of oilcake 
applied is about 20 to 30 inannds per acre, and this is in addition to the oowdung 
already applied at tho timo of preparing the land. 

The oilcakes chiefly used are mu'^tard, castor, linseod and gingolly. A 
statement will ho found in tho appendix (Appendix III) showing tho different 
kinds available in JBoiigal and their prices. The prices quoted arc for Bihar, 
hut they may he taken as more or less representative of Bengal. Samples of 
cakes numbered (1) to (‘1) have boon analysed by the Agrionltural Ohomist to 
tho Government of India, and the results of his analyses arc given in the 
slatemeut. 

No statistics are forthcoming regarding tho available supply of oilcakes. 
A colleotiou of these cakes is being made, and will he placed before the 
Conference at Oawnpur. 

Burning tho dead leaves and using tho ashes for manure is practised, hut 
almost always, the leaves are utilized, in the first instance, for boiling tho 
juice. 

Biom Bihar, it is reported that a prejudice exists against the use of 
cowdunff, as it is supposed to deteriorate tho quality of tho gnr. Oilcakes arc 
often said to moke the colour of the gur dark. 

The results of mnnurial expofimonts conducted by tho Department are 
given, below : — 


BURDWAN FARM. 


Statimcnt I. 


llannrc nnd qnintity per acre 

OuTTVair or aim nn jcor. 

18S8-8S. 

less-po 

18.00-91 

1691-D2. 

1B92-93. 

1803-0 i. 




]\TdE. 

lbs 

lbs 

lbs 

lbs. 

Ibb. 

lbs. 

Super 

CaEtoi-cnko 


■ 

• 

73^ 
11 2/ 

.. 


... 

3,784 

8,579 

2.092 

Castor-cako 


• 

'12 

3,877 

4,033 

C,372 

6,788 

6,612 

8,676 

Saltpetre 


• 

S-1) 






- 

Super . 


■ 

° c 

• •• 

«•« 


4,443 

4,196 

4,661 

Gypsum 


• 

s ) 







Bonemeal 


• 

® ■) 







Saltpetre . 


• 

31 f 

• •• 

• • « 

• « • 

5,184 

4,937 

4,838 

Super . 



3 ; 







Cnwdunc 



soo 



• • ■ 

3,950 

8,708 

4,826 

Boncmeal 



21 1 







Saltpetre . 



31/ 

• •• 

• ■ * 


4,566 

4,443 

3,394 

Costor-eake 



30 I 







Bonomeal 


% 

15 / 

5,454 


7,20 G 

6,912 

6,666 

6,239 

Bonomeul 


9 

46 



6,152 

4,699 

4.319 

2,086 

Unmnnured 


• 

• • • 


■ 

2,462 

1,320 

failed. 
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Stateuust it. 


SlanuTO and qiinniity per aero. 

OoTTOBN or opx paa xona. 

18 PG - n 7. 

1897-08. 

1808-09 

1800-1900 

1000-01. 

kids. 

Cowdiing , 607'0 

Boneme^ , ' , 89'4 

Cowdung . . 303’8 l 

Bonomeal , , 44 7 j 

Cowdung . , . 303'8 1 

Super . . . 60-3 J 

lbs. 

5.148 

4,966 

4-, 821 

6,436 

lbs. 

3,924 

3,783 

3,990 

3,618 

II'B. 

2,601. 

3,603 

3,072 

3,603 

lbs 

2,734 

3,714 

8,199 

3,686 



Statbmbst IJI . 


Manma nnd quantity ixiraoro. 


Oiittarn of yur por aora. 


Cowdting 

Cowdnng 

Castoi-calco 

Cowdiing 

Unpe-cakc 

Castor-cake 

Tinpc-calffl 

Castor-cake 

Saltpetre . 

Hape-cake 

Saltpetie 

Sonemcal 

Saltpetre . 


kids. 


lbs. 


288 
192 \ 
9/ 
1921 
12 ■ 
31 
36 
211 
8 ■ 
211 
8 ■ 
491 
8 ■ 


4,74.0 

6,372 

6,808 

6,180 

6,664 

6,444 

6,702 

6,661 


DUMEAON FARM. 


Statemfnt IV 


Manure applied. 

QafiDiity ok 
xnanuio por 

DorOr 

OuTiuBV or auB fbb aodh. 

1900-01. 

1901-02. 




Mda. 

lbs. 

lbs. 

Cowdung . • . . 



90 6 

1,645 


Coirdung .... 



4B'3 1 

1,725 


Bonomeal ■ 



30 4 / 



Cowdung .... 



45-31 

I.S-IB 

3,715 

Ca.<toi-cako .... 



4-7 J 



Castor-cake .... 



9-4 

1,905 

3,005 

Town sweepings . . . 



2,S37'1 

1,660 

2,066 

Cowdimg .... 



45*81 

2.046 

2,605 

Siiprr .... 



is-nj 



No manure .... 




1,476 

1,940 


26. Treatment of the canes during growth . — The operation, of tying up a 
mimher of plants with the mature leaves is more generally adopted in Lower 
Bengal than in Biliar, and more commonly with thick and tall canes than with 
thin and short oanes. Wlion this operation is first undertaken, the dead leaves 
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aro stripped off. This praotioe is not only a protection against high winds, 
against the sun’s rays and against raTagos of nild animals, but it lots in more 
air and is said to induco more vigorous growth and to increaso the amount of 
sugar. A few dnys after the single leaves are lied up, groups of oanos of 5, 10 
or 15 aro tied together in the same way. This same process is repealed from 
time to time as fresh leaves mate their appearance. Bamboo supports arc also 
frequently used. 

Pences of bamboos or of thorny jungly plants aro sometimes to bo soon 
round sugarcane fields, but as a rule very' little care is taken by the Bengal 
raiyai to protect his crop against wild animals. 

26. Treatment of the fields prejiaralonj io reaping the canes. — ^In some 
places, especially in Bihar, the field is irrigated a Aveok or fortnight before 
reaping, and this is supposed to increase the quantity of gnr. In Lower Bengal, 
on the other hand, water is withliold before harvesting, as watering at this stage 
is said to increaso the amount of juice in the cane at the expense of sugar, 

27 and 28. Diseases, etc., aiJecting the sets after planting. — ^]Most damage is 
probably done by whito-anls and jackals. 

29 to 32. Diseases, etc. — The only seientiQc inA'Ostigations, in respect of 
sugarcane diseases m Bengal hitherto published aie contnined in the Bengal 
Department of Land Becords and Agriculture Bulletin, No. 7 of 1900, the 
Agricultural Ledger No. B of 1901, and the memoirs of the Departmout of 
Agriculture in India, Vol. I, No. 3 “Fungus Diseases of BUgarcane in 
Bengal,” to wliich reference is invited. 

Out of a total of 79 sets of diseased cancs from 22 districts of Bengal (as 
it stood before the Partition) examined hy Captoin A. T. Gage in 1900, in only 
10 was Collectotrichum falcatum, alone found. In seven, Xylchariis alone was 
found. In three, nothing definite uas dibcoveiod. One shoAA'cd tlio effects 
evidently of the grub of some moth The remainder showed Oollcclotrichum 
falcaiim, and Xylchorus associated with the distinctive effects on the tissues 
peculiar to each m varj'iug degrees. The disease percentages given varied from 
1 to 76, The average was about 23*6. The soil, in most oases, aa as described as 
sandy clay. The cane, in all cases, Avas reported to bo propagated cither from 
tops or cuttings. 

33. Scaping — Time of cutting the canes. — ^After the Winter harvest is 
thoroughly complete, the raiyats generally tAU’n their attention to the cutting of 
sugarcane. Many chow a cane or two before cutting to find out Avhother the 
crop is fully ripe or not. The condiliou of tho leaves, and the colour and 
hardness of the stem are other tests But the crop lias oftcu to remain on the 
groimd after it is fully ripe on ing to the difficulty of getting mills in proper 
time. There is an idea among oultlvators that sugarcauo docs not heoomo 
STveet before October. 

34i. Deterioration after cutting, — Among cultivators, no timo intervenes 
between the cutting and crushing. The cane press is sot up close to tho cane 
field, and as soon as tho oancs arc out, they aro brought to the In tho 

caso of largo factories, considerable delay must often nocur. 

36. Mode of cutting the canes. — ^lu this Province, tho practice is to make 
only one cutting close to the ground with the spade. When there are ridges, 
the oanes are cut just at tho bottom of the ridges. No experiments have been 
made with cane cutting machines. 

36. Tteld per acre in canes. — From Bihar, it is reported that from 2 J,0n0 
lbs. to SdfjOOO lbs. of cano are obtained from tho tliiuucr varieties, and about 
40,000 lbs. from the thicker varieties. 

Part HI. 

MAMrricTUSB. 

87. Manufacture of jaggery or gur. — For the extraction of tho juice four 
different forms of country mills aro still to ho seen, but they are being rapidly 
superseded by the Beheea sugarcane mills and by oouutry mills made more or 
less after the pattern of the Behcoa mill : — 

(1) The first, called chahi, consists of two horizontal wooden rollers 
furnished Avith screws fitting into each otlicr. Tiiis machino is n-oiked by tivo 
men, sitting at either end, who turn the siiokes attached to one of the ends of 
each of the rollers. A third man feeds it Avith cancs, and a fourth man, sitting 
opposite to him, receives the half-crushed oanes and gives them hack to the 
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third man. - The canes must 'be passed 'and repassed several' times, and even 
when this is done, a large percentage of the juioe escapes extraction. ' 

(2) The second consists of two stout wooden rollpi’s placed vertic.iUy with 
a lever attached as in the Beheea mill, and is woiked liy a pair of bullocks. 
Three men are required to work this mill — one to drive the bullocks, another 
to feed the mill .with cane, and a third to assist him, as in case of (1). This 
mills seems to bo copied from a Bombay pattern. 

(3) The third form is the Icolhtt or ghani, and acts on the prinoiple of a 
mortar and pesfclo, but instead' of the 'up-and-down motion of an ordinary 
postle, in the leolhii, the pestle is rolled against the tides of the moitar by a lover 
attached to it. In olden times these mills were made of stone. 

The price of the Beheea mill 'is generally too high for the individual 
raiyaf. Such mills are therefore gene'rally purchased by mahajans.ytho let 
them out on hire at rates varying from 6 annas to Be. 1 per day. 

The number o£ men required to make gur by the country mill, and the 
arrangements necessary for the operations, are described below : — 

(a) ‘Two men to out the oanes, to remove the* tops and leaves and to 
carry the canes to where the mill is working. 

(i) Pour nlen to work the’ chaM a whole 'day, two men working at a 
tune. ^ . 

(e) One man to feed .the mill with canes. 

{d) One man to receive the canes and give them to the feeder to pass 
them again through the-mill.* 

(c) Two men to*attend to juice boiling. 

(/'), One man to attend the fuifnaoB.* 

'•''ll « 

About three or four maunds of gur may be made in this way daily. 

The boiling of the juice into gur^ as conducted in Lower Bengal, is a 
cumbrous operation, and compares very unfavourably with the practice followed 
iu Bihar. Both in making the grir and in redning it into sugar, tlio Bihar ravyata 
are far ahead of the oultivat'ors of Lower Bengal. A plot of ground is selected 
as close to the field as possible, and in.this a hole is dug out about 10 feet long, 
4^ feet broad, and 6 feet deep. < Over this is placed a wooden or bamboo 
frame-work lined with earth for the reception of two series of pots. The hole 
is open at both ends, through one of which the furnace is fed with fuel, and 
through the othdr the ashes are removed from time to time. The fuel used 
consists of cane leaves and dried hegasa or oane stalks from which juice has been 
extracted. The number of pots used is generally twelve. The juice, as it 
begins to thicken, -is brought from one potto another, till it finds its way to the 
last two pots nearest to the furnace mouth. In these two pots, or, in some places, 
in one of them, the juice is allowed to attain the consistency oi treacle, when 
it is removed to large earthen vessels capable of holding from two to three 
maunds of ^areach. This is what is known as rdb, which has only a semi-solid 
consistency. 

The mode of pressing and of manufacturing giiVt as given above, is 
dying out now. Boiler mills are very common, and the round shallow evaporat- 
ing pan is used for boiling. 'When gur is made, instead of rdbt the boiling is 
continued a little longer, and when the thickened juice is taken oil the furnace, 
it is stirred for a while and then poured into oiroular holes dug in tho ground, 
whioh serve as moulds, the bottom and sides being lined with split bamboo. 
This is called chahi gur. It is quite solid. When not sold immediately, it is 
packed in gunny hags and kept inside hhuaa (ohafi) to prevent the draining of 
the molasses as much as possible The exact time for taking tho juice off the 
fire is determined by taking a little of the syrup between the first finger and 
the thumb, and then drawing them a))art, so that the syrup is drawn out 
into a fine 'thread.' When this thread can he drawn out to about an inch 
or BO, the exact time for removing the juioo is supposed to have been reached. 
The cultivators, as a rule, take no particular care with the manufacture. 
The juice is very rarely strained, as it leads to an ultimate diminution in 
the output. The scum also is not always wholly removed for the same reason. 
No wood is used in boiling. ' 

Bor the first day or two, the traah is used as fuel, and when the hegaaa 
is sufiioicntly dry, dead leaves are no further required. It is the custom 
in some places to give away the leaves as part of the wages to those that 
strip and prepare the canes, for the mill. If any is left over, it is used 
as manure. Liming is sometimes resorted to, iu order to neutralise tho acidity 
C9 1 0 Agii 8 
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of the juico caused by the canes being in bad condition! or by the oxtraotion 
of the juice or the boiling being delayed. Milk diluted with water is often 
added to the boiling .iuico to assist coagulation, and to bring tho soum to 
the surface. A little castor emulsion, obtained by orushing tho seeds with the 
pestle and mortar, is sometimes added to the half boiled juice when owing to the 
bad quality of the canes, tho juico docs not thiokou quickly. 

The price of gtir varies from Hs. 3 to Rs. 5-8-0 per mound. Tho avorngo 
may be taken as Rs. d* per maund. 

38. and loss on surjarcaiie This must necessarily vary 

in different parts of tho Province. About as full a balance sheet as possible 
is given below, representing tho j)rofit and loss worked out lor tho Burdwan 
District, which may bo taken as ropresontativo of Lower Bengal. Tho figures 
are for a bigha of land w’hich is ono-ihied of a standard acre : — 


Coti of GuUhaiion per Uglia (one-tHirtt of a atandari aero). 

Its. A. P. 


Hocingi 8 men . > • 

Ploogliing, 8 times . . • 

40 Loads of dung . . p 

To apply tho camo . . • 

To mnko the trotor olinuncls, 4 mon 
To malm the fnrrone, 1 plough . 

laJians of siigarcnnc tops . 

Flauting, 8 men . . m 

■'SV.alering iwico, 4 men each timo 
Irrigation, 2 men . . . 

Ist Iincing, C men . . - 

Irtigntion, 2 men . . • 

2nd hoQing, 4 men . . . 

rirrigfltion, 2 mon 
3 Hoeing, 4 men . 

'j Irrigation, 2 mon 
(.Hoeing, 4 men 
, Hoeing, 4 
. Boring, Iwico , 
f 2 Hoeings 
. < 4 roannds of oil-cakc 
(.Trimming tho leaves 4 men 

{ Ilocing, once . 

Trimniiug tho loaves 
r Ilocing onco . 

' (.Trimming the leaves 
. Hoeing, onco . 
r L rigation . 

'(.Hoeing . _ , 

4 marinds of oil cake nt the time of planting 


Saiaalh 

Jaiatsa 
Aahar , 

Sravan 

JBkadra 

Aawin . 

Kariel 

Agrahopm 


2 0 0 

3 0 0 

2 8 0 

ISO 
10 0 
0 0 0 

10 0 0 

2 0 0 

2 0 0 

0 8 0 

14 0 
0 8 0 

10 0 
0 8 0 

10 0 
0 8 0 

10 0 
10 0 
2 0 0 

2 0 0 

4 8 0 

1 0 0 

10 0 
2 0 (i 

10 0 
10 0 
10 0 
0 8 0 

10 0 
4 8 0 


53 2 0 


Ontturn 


f.r , Rs. 159-G per acre. 

Ils. A. P. 


ffur-making ,4 


^5 men to cut and strip canes . 1 4 
1 man attend*, to (he fnmaca . 0 4 
1 mnn boils the juico . . 0 *1 

1 feeds the mill . . .04 

1 man dri\cs the bnllock . .04 

4 bullocks to drive tho mill .10 

Tbc iTork is extended over 4 days 
Pucl 

Hire of tlio mill and a pan « . . 

Rent 


{ 24 maunds of gvr 
Sugarcane tops 


Total 

i.e,, Rs. 228-14 per aoro. 

• ■ I • 

• • • « 

Total 








u 



Ud 



. Bs. 

A.P. 

. 13 

0 

0 

. 0 

S 

0 

. '4 

0 

0 

, 4 

0 

0 

. 74 10 

0 

. SG 

0 

0 

. 18 

0 

0 

. 114 

0 

0 


t.e., Rs. S42 per acre. 
Ihxifit = Rs. 118-2 per aoro. 
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In Bihar, Ghota Nagpur and Orissa, where less manure is used, and 
where the cultiration is much loss elaborate, and labour cheaper, the cost does 
not exceed Ils. 80 per acre. The average yield of gvr amounts to 36 maunds 
per acre, which, taken at the rate of Es. 4t per mnuni would give a return of 
Es. 14-0 por acre. It must be remembered that much oC the labour employed 
both in cultivation and in the mannfooturo oigur is supplied by the cultivator’s 
own iamily, and the net profit is really, therefore, greater than these figures 
indicate. 

39. Olivuracter and rlohnesa of the juice (a).~The percentage amounts 
of cane sugar and of glucose found by Dr. Leather in the juice of the varieties 
of cane grown at Dumraon arc given in the statement below : — 


Sis Varieties grown at Jiumraon manured with 8,S00 lbs, of Oitg Sweepings and 6JS60 lbs, 

’ Castor eale per acre. 



Mnngo. 

Kb&ri. 

i 

Bod 

Bombay. 

Poona. 

SamsboTn. 

Bhiirli. 


Por coni. 

Foi* ccnf» 

Per coat. 

Per cent. 

Per cent. 

Per cent. 

Cnnd Fnga,r , 
GIucoec . 

9*{35 

1-06 

11*55 

•gg 

13-70 

*95 

ia-09 

1*16 

• 

13*91 

1*18 

13*01 

*57 


noTE.— Retarding tho methods oI annlyui em|i1i>yed, tlio eana-engar was dotorminod in one of 
Schmidt and irBonacli'a polariacopes ; tlio gineoso vao determined by Fohling's voinmclno method. 
Usually tsTo aamples of tlio jnico of each pint of cane vara analysed and tho mean of tho tno taken. 

(b) Analyses were mado again in 1897 by Lr. Leather of tho juice 
of caues grown on the Dumraon and Burdwan Farms, the results of which 
arc shown in tho following table : — 


Gomposiiton of Jviee and Gnr of ratieiies, Dumraon, 1897, 


VAurBxr. 

Kckoo. 

1 

Tlntrsu. 

SAlISnABA. 

1 

' i 

Red Rosn)AV.| 

j PaosA. 

Khaht. 

Ticatment. 

Uannrc ZSOHi nitrogen 
per acre. 

1 

111 

1 

o 

6 1 

a 

h 

o 

tS 

a 

a 

o 

9 

5 

o- 

•g 

c/ 

ta 

O 

% 

9 

S’ 

n 

*0 

e 

9 

«*» 

(3 

i 

h 

o 

tfi 

i3 

to 

a 

0 

o 

S 

c3 

t 

u 

o 

s 

to 

1 

e 

1 

Castor cake. 

S’ 

JS 

o 

9 

•M 

s 

Caueeugar. • . 

1173 

18*'S3 

13*76 

1603 

13*36 

16*36 

13 31 

1433 

12 77 

12 36 

10*90 

16*43 

Glueo^o .... 

IIS 

■46 

*70 

•23 

1*34 

72 

1*00 

BG 

i 

■B1 

1-31 

i 

•71 

•33 

ToXAE SUGAIt 

18*01 

13 00 

14*t<5 

B 

13*60 

10*05 

1431 

16*18 

13*53 

13 GO 

1161 

16*7® 

Ratio* 100 parts of total 
sugar contain of glueoee. 

oil 

3 20 

4*B1 

1*40 

9*70 

4 4S 

6*09 

6*C6 



0*11 

8 03 


Analyses of He Juice of Varieties grown at the Burdwan Farm. 


VAmwi. 

Ba-ubkaba. i 

IChabi. 

blnunro applied. 

Cattle dune 
N.:=2B0lb 
par aero. 

Cattio dnng 
N.= 2601b 
par uoto. 

Gnuc sagar 

Glucose .a... .'...I 

Total Sugar 

14-78 

1-33 

16-69 

1-03 

1 

16-11 

17-62 


62 
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~(c) Further analyses made o£ gaico in Burd^van by Br. Leather are sbo-ffu 
in the subjoined statement : — 


Visirrr. 

Kajli 

SnAUBnASA. 

SAUSnAEA 

KnAEi 

PUJll 

Where grown. 

Villages Biopato, 
Bartsimal, 
Bautalgaclu 

VillagcB Banpats, 
iJartsimai, 
Kantalgaehi. 

Bvperimental 

Barm. 

rvpcnmcntal 

Farm 

Village 

Treetmcnt (mannro). 

* (Average sample } 

** (Average sample) 

Castor cake plot 
Cattle dang 
plot. 

Cattlo dang. : 

1 


Jnicc — 

Spcciflc gravity at 1C G°C. . 
Cbno EDgar ... 

Glneose .... 

1 

1,080 : 1,083 : 1,0S0 

woe 

164 

1,070: 1,078-1,078: 
15 24 

18G 

1.076 ; 1,075 . 
14 78 

1-33 


1,093 
18 02 
70 

TOTiLL Sdg^s 

18 69 

1710 

1611 

1702 

18-78 

Batio' 100 ports of total 
EogoT contoia of glucose. 

8 28 

10-SB 

8-25 

681 

4 01 


(d) Figures showing the specific gravity of juices of country canes grown 
at Bumraon, Burdwau and Bibiaj at 16*B“0., with calculated per cent, total 
sugar and per cent, total sugar found are given below. They are the results 
of analyses made by Br. Leather in 1897 : — 


SAurLcs. 

SpeeiGo 
gravity 
at 166'’C. 

• 

Total sugar 
ealeulatcd 
fiom 
speoiGc 
gionty. 

Total sugar 
dttcr- 
miiicd 

Difference 

Vatieiies at Stimtaon I'aim. 






Mungo, castor cake 

. Plot 



1S>9 

1*1 

Bo,, cattle dung .... 


1,064 


14 0 

SO 

Shurli, castor cake .... 

• 

■J 1 j 'jm 

16-5 

l.i.-5 

so 

Bo , cattle dung .... 

• %9 

Hj 1 ; 9 

18 

16*3 

1-7 

hed Bonchay, castor cake . . • 

• « 

Hi 1 i 9 

16 

11-3 

1-7 

Do,, ' cattle dung 

• 99 

Hj i i 9 

16-3 

15 9 

1-3 

Samsbara, castor cake .... 

« 99 

HI i • 9 

Ih 6 

18 7 

S-8 

Bo., cattle dung .... 

• 99 

1,074 

180 

161 

1-9 

Khari, castor cake .... 

• 99 

1,059 

' 14-5 

11-6 

3-9 

Bo., cattle dung .... 

• 99 

1,073 

18 8 

- 15 7 

' 3-3 

Poona, castor cake .... 

* 99 


16-6 

13 6 

1-9 

Bo., cattle dung .... 

• 99 

1,06^ 

15 0 

13 7 

, 1-8 

Varieties at Buriwan. 






EajU (raiy.atB) ..... 

• » 

1,081 

10-5 

18-6 

•9 

Samshara (raiyats) .... 

• « 

1,078 

19 0 

17-1 

1-0 

Bo. (farm) .... 

• • 

1,076 

18 0 

lG-1 


Ehari (faim) ..... 

• • 

1,078 

19-0 

17 6 

1'4 

Varieties at Bihia. 






Pcnsabi (Bihia) ..... 

* « 

1,071 

17 0 

15-0 

SO 

Mango (Bibia) ..... 

« • 

1,081 

19 5 

18-1 

1-4 


According to the length of time given to the process of boiling, two products 
may be obtained, via., rdh or gnr. The latter is a solid mass, and is not very 
liable to drainage ; the former is liquid, but its crystals are larger than those of 
gtir generally. Chini is made by draining off the molasses contained in gnr and 
rob. In the central districts of Bengal both gur and Q'dh are hnown osg^ir, of 
which two kinds are met with, one thinner than the other, and thus correspond- 
ing to rdh. 
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40. Stigar-mahing. — There are sorci'al classes of drained sugar, viz,i 
(1) do7o or Jeachclia chini, made directly from i'dh, as will be described later on,' 
by draining off the uncrystallizable molasses i (2) pahha chwi, made by refining 
rdb Qvgur by re*boiling it and with the assistance of dcfcBcants, and by draining 
oif the molasses afterwards; (3) pahlsa dolo, an intei'mediate class of chini 
made in the date-growing districts by refining a mixture of juice and gtir and 
subsequently draining oT the molasses; (di) doiodrd chini (litterally double 
refined, so-called from refining paJcka or dolo sugar over again ; (6) doem chini, 
which is a second crop of sugar obtained by re-boiling the molasses, which are 
separated in the manufacture of Icachcha and. pakka cMnia; it is known as 
go}ir or khanr in Central Bengal. 

Kachcha sugar is made directly from rdh, which is a mixture of crystals of 
sugar and liquid molasses. As the rdb is not subjected to any refining process, 
the quality of the chini entirely depends upon that of the rdb itself. In Bihar 
the rdb is placed in a gamla, or ndd, or earthen vessel, which is provided with, a 
hole at the bottom. The liquid molasses are allowed to drain naturally through 
the hole for two or three days. The greater portion of the contained molasses 
is thus drained off. In Lower Bengal, where siig.ar refinery is carried on to a 
limited exent only, the giir being sold and consumed mostly in the raw state, the 
method adopted is very similar and is as follows; — When the gur or rdh in the 
earthen pots in which it is kept has become granular and has separated from a 
portion of the uncrystallizable sugar, it is put in gunny bags, whioh are pressed 
laterally by means of bamboo slips tied together. Those bags are placed on 
earthen vessels, and when the greater pari of the molasses has thus been got rid 
of, the gur is removed to baskets placed on gamlas. In order to carry the 
separation furtbor, the top of the partially drained rdh is loosened with an iron 
hoe ijihurpi) to the depth of 3 or 4 inches, and a quantity of an aquatic weed 
called aewdr or ganj \Fillisneria) put over it. Two days after a crust of 
brownish white granular sugar is found to have been formed on the surface. 
The crust is scraped off with tho hoe, and a fresh layer of seiodr is put on the 
newly exposed surface. A second layer of sugar is scraped off on the third 
day following ; the seiodr is repeated, and so on, fill the entire mass is worked 
off. In tho native methods of manufacturing sugar of any kind, haohoha, 
pakka, dovodrd, otc., the seiodr is indispensable. Tlie sugar is not taken oif so 
long as there is any heat felt below the layer of seiodr. In making pakka 
sugar, a small quantity ofioasfor seed emulsion is added to the syrup imme- 
diately it is ladled out of the boiling pan into the cooling vats. 

Tho proportion of kachcha chini to rdb out of which the chini is made 
varies from 35 to 60 per cent. The rdh made in tho coldest weather oon* 
tains, all other conditions remaining the same, tho largest proportion of crys- 
lallized sugar, and henco yields a high peiceutago of chini ; that made in 
comparatively hot weather, as in Falgvn and Ghait, contains the least propor- 
tion of crystallized sugar, and hence yields a low percentage of chini. 

Tho following shows the profits derived from tho manufacture of kachcha 
sugar by tho native prooess : — 

One hundred maunds of rdh would yield on the average 40 maunds of 
kachcha sugar, 8 maunds of doem sugar, and 42 maunds of sour molasses fit 
only for tobacco and distillation. Tbo outturn would therefore he — 


40 maunds hacheha sugar, at Bb. S . 

• 

• • • 

Bb. 

820 

8 „ doem „ ,1 0 . 

• 

* t • 

48 

42 „ molasses, nt Bo. 1 . 

• 

• • • 

. 42 



Total . 

ll 


Kachcha sugar is valued by haltoaia for making different kinds of sweet- 
meat. It is also consumed in the hot woatlior in the form of akarhat. In 
tbo Bengal districts both cano and date kachcha sugars arc highly valued for 
making sandesh, which is the best kind of bazar sweoWeat made in Bengal. 

Pakka sugar can bo made both from gur and. rdb. The manufacture of 
pahka sugar includes several stages, which are described in order below : — 

A largo iron pan, mado by local blacksmiths, usually eight feet in 
diameter, and one foot deep at the centre, is permanently set over a 

60 1 6 Agri 
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correspondingly large furnace. The charge of gnr or vdh (ordinarily 26 maunds) 
is -VTith three or four times its hulk of water, to make the syrup of the 
same consistency as oane*juice. The clatification of the syrup takes about 
6 hours, from 6 o’cloolc in the morning to 12 o’clock at noon. As the syrup 
boils in the pan, quantities of much diluted milk aie added to it from time 
to time. The scum collects on the side of the pan and is removed with a 
perforated ladle {jhanjhirh). The solution of milk is ■ added so long as the 
syrup continues to throw up any scum. The synip, when fully defoecated, 
is ladled out and strained through a strong country cloth placed over a 
badeet. The strained syrup is received into earthen ndds or vats, which 
are embedded in a raised mud floor built round the furnace. 

After the whole of the syruplhas been haled out of the boiling pan, the 
latter is cleaned and rinsed with water. A portion of tho clarified syrup 
(about two maunds at a time) is ladled hack into the pan. On ooming into 
contract with the heated surface of the pan, it boils up violently at once, and is 
continually stirred, in order to prevent burning against tho bottom and 
sides of the pan. Tho syrup attains its proper coasistenoy in about ten 
minutes. Immediately before being ladled out into tbe cooling ndda or vats, 
about di ounces of castor seed emulsion are added and stirred into the thicken- 
ing syrup. It is supposed to have the power of inducing the molasses to run 
off the sugar with greater case and speed. 

Ajs soon as one charge of tho syrup is ladled out of the pan, a fresh charge 
of syrup is placed in it and treated in the same way as above. 

The thickened syrup is ladled from the boiling pan into the first of a 
series of five cooling vats : of these the first, which is closest to tho pan and 
tho last whioh is furthest from it are larger in size than the intermediate ones. 
The syrup is stirred in the first vat for a minute or two, then ladled into the 
second vat, where it is stirred for a minute or two, then ladled into the third, 
and so on, into the fifth or the last one. When a sufficient quantity of syrup 
has been collected in the last vat, it is taken in pots to the draining bouse, 
and poured into deep earthen vessels to solidify and granulate. These vessels 
are buried in raised mud floors and ranged in parallel rows. They aro 
provided with a hole at the bottom, which is kept plugged with a grass 
rope. In about a week’s time the syrup fully solidifies and granulates ; the 
plug is now taken off, and the molasses which have collected at the bottom 
of the ndd aro allowed to drain off. When they have ceased to run, the soli- 
dified syrup is broken up into large lumps with an iron shovel, and transferred 
to a second series of ndds, where the remainder of the contained molasses is 
drained off by means of seiodr in the same way as in the manufaotm'e of 
hacliclta sugar. 

The large lumps of the solidified material, are broken by the hand into 
small pieces, wbioh are now transferred to the second series of draiaing vats 
alluded to above. The bottoms of these vats are covered eaoh with a grass 
mat and provided with a bole for the molasses to pass off. The latter drain to 
a certain extent for two or three days. When they have ceased to run, tho 
upper layer of the solid matter is grubbed up with a Ichnrjpi or a boo to the 
depth of three or four inches, and a layer of fresh wet seiodr is placed over 
the surface. The removal of sugar and replacing of scxcdr are done in tho 
same way as in the manufacture of kachcha sugar. 

The sugar is reirioved from tbe ndd, as a rule, in the afternoon ; on the 
following morning it is spread out on a large mat to dry in the sun. 

_ The molasses which drain off the solid matter are conveyed by gutters to 
a pit. They collect here during tbe season of the manufacture of pakka sugar, 
which extends up to tho beginning of the rainy season. During tho rainy 
season tbe manufacture of pakka sugar cannot be conveniently carried on 
on account of tho difficulty of drying it in tho sun. The molasses which 
have collected in the pit are now taken out, re-h oiled and treated in the same 
fashion as giir or rdb in the manufacture of pakka suggar. They may yield 
from 10 to 16 per cent, of second or doem sugar. The molasses drained off 
from rdb as a by-product in the manufacture of kaohoha sugar are also treated 
in the same way, and yield a second crop of sugar. One hundred maunds of 
gur or rdb yield on an average 40 maunds of pakka sugar, 6 to 10 maunds of 



18S 


doem sugar; the remainder, more or leas diluted with 'water, forma tlie 
'^oJasses. 

The cost and outturn may he estimated as below ; — 

Cost. 


100 laannds of at Hb. S-S « 

Cost of labour .... 
Cost of fuel .... 

« • • • 

• • • • 

• • • ■ 

1 

■350 

. .50 

26 

• 

Total . 

. - 425 

OnTrunsr. 

■ 

d'O oinunds olpakua sugar, at fis. 11 
.S „ of doem „ „ G 

62 of moIaBSCB, at Re. 1 

• • a r « 

• • • ■ 

* • • a 

. 440 

. 48 

. 62 


Total ouitdiin '. 

. 640 


Not profit 

. ' 115' 

= 21 pov oont. nearly on the outlay. 




Doioard sugar is made by sub jeotiug dolo and khanr sugars to a second 
course of clarification, and boiling the roclarified syrup to a solidified form, 
and treating the latter with aeiadr in the same way as paTeka sugar. Doiodra 
sugar is the dearest in Bengal, and its use is limited to the preparation of the 
best kinds of native sweets. 

The Ohandporo date sugar is made by an English firm at Obandpore in 
Jcssorc out of coarse sugar. Bonos are not used for clarifioation, and the molas- 
ses are separated by moans of a eontrifugal turbine driven by steam power. 
The sugar turned out at the Ohandporo Factory is much superior to native dolo 
or pakka, sugar ; and no bones or other impure matters being used, it is very 
popular in the district. 

Mauritius sugar is the most formidable enemy against which the Bengal 
sugar has now to contend. The Mauritius sugar, like boot sugar and all other 
refined foroign sugars, is not adapted to the propariition of sandeali, a favourite 
sweetmeat of Bengal. The reason is that it does not contain a sufficient propor- 
tion of molasses w'hich are required to produce adhesiveness between the sugar 
and the curd in sandesli. Nor arc the Mauritius and other refined sugars fitted for 
tho above roasou for the prepsiration of hataslia — a preparation of sugar largely 
eaten by the people. But for making various other kinds of bazar sweetmeats, 
Mauritius sugar answers as wolf as, if not hotter than, the best kind of native 
sugar. All foreign white sugars, as well as those from tho Oossiporo and Taber- 
pore Factories, are known to tho pooplo as kaler-oliini or maohino sugor, and 
aro, rightly or wrongly, goncrally assooiatod in the minds of tho people with 
bone-obarcoal, and if it wore not for tho extreme low price at which Mauritius 
sugar is sold, it would have been avoided as much as liio other kinds of machine 
sugar. 

Beet sugar comes from Europe. It is not in favour with sweetmeat-makers, 
as it is considered much loss sweet to the taste than the native and Mauritius 
sugars. Chinese sugar probably oomos from Java and the Straits Settlements. 
Madras sugar is used to a small 'extent by sweetmeat-makers ; it is the produce 
of the Aska and several other refineries in Madras. 

According to tho Annual Reports of the Indian Factories Act, the number of 
sugar works with improved maohinery during tho quinquennial period ending 
1901 was as follows : — 


Yeir. No. 

1000 . . 5 

lOOL . . 6 

lOOIt . . 0 

lOOS . . 8 

lOO-j. . . 5 


No statisticB of outturn at tho above refineries are available. 
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Besides the above, there are very small native refineiies where sugar is 
manufactured according to indigenous methods. Enquiries made in 1905 siiowed 
that, inclusive of the above refineries, Ihero were altogether 124 rofinerios — 
European and Native— in' 19t)5, as against 170 refineries in 1899. Tlio dcoroaso 
in the number of small refineries was chiefiv noticeable in the district of Saran 
and Darbhanga in Bihar. Elsewhere the industry showed little or no change. 
Statistics of the ontpnt of these refineries is not available. 

With the failure of mdigo, sugar-maldng is now being taken up on a 
oonsiderablo scale in Bihar, and with good prospects of success. It may bo asked, 
why former attempts at sugar manufacture in Bihar failed if present prospects 
are oncouraging. The answer is given in a report on the cultivation of sugar by 
Indigo planters in Bihar (published by the Government of India in 1901), and 
runs as lollows : “ Ooaditions wore ra&oally dilferontiathe days — the last decade 
of the first-half of the century— when a sudden mania for the growth and 
manufacture of sugar took possession of the Bihar planters. Much, of the 
machinery ordered out in haste was found unsuitable, the peisons who were to 
work it did not know their businoss, there was no means of repairing broken 
machines, some parts of the machinery were lost in the long and laborious tran- 
sit up the river which then formed practically the only means of communication, 
the sugar made was of a class for which, at that time, there was no demand in 
the country, and all of it was sent down in boats to Calcutta, suffering heavily 
from wastage by theft and leakage in ill-formed boats, while there was not 
infrequently oompleto loss of boat and cargo. When the sugar, or what was left 
of it, finally reached its destination after a very long jom’uey, during which 
interest and other charges wore accumulating, it could not find a profitable 
market in competition with sugar produced much nearer the market and more 
cheaply. Eurther, just as the industry was started, there occurred the failure in 
the Union Bank, and the planter found that it was hopeless to obtain funds to 
any extent.” 

In the same report, Mr, Ernest Mylno of Bihia in the Sbahnbad district, 
who made espenmouts some years ago, found that the chief difllcultios to be 
contended against were — 

(1) Heavy cost of cultivation. 

(2) Want of sufficient and suitable land near the sugar works 

(3) Want of cheap manure. 

(4) Heavy cost of carrying cane to the works. 

(») Uncertain yield per acre owing to vavinble seasons. 

(6) Refusal of the raiyat to contract to grow cane for the sugar factory. 

(7) Refusal of raivats to soil their standing crop of cane, or sell 

any portion of it at a fair valuation. 

Thera is no reason why niost of these difficulties should not be grappled 
with. 

The statement below gives the results of analyses of semi- refined sugar and 
of gur made from the molasses. The analysos wore made by Dr, Leather of 
samples obtained in Bihia in the year 189G : — 



SiiCAr 
olitainrd 
tlio liiiid 1 
coDtrifngal. 

Gur i 

from tlio 
inolas'cs of 
tbo EBmc 

Sugar 
obiaincd by 
Ibe biQil 
ccntnfbgil. 

Sogir 
purified 
by wet 
TTcrd 

Cane sugar 

Glacose 

Batio : 100 parts of total sugar contain 
glucose. 

89-48 

8-34 

65-71 

13-81 

m 

96 67 gi 
-89 

93-82 

79 52 

94-15 

97-66 

3-6 

17-3 

2-0 

•91 


will be GcQn tbat the 7ur whioh was prepared from the molasses was not of very poor 
qaaliiy : iade^, it was nearly as good as some of the gun which were prepared from juice 
direct at tbo farms. 
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Analyses ‘were again made by Br. Leather with Bihia sugar in 1897. The 
obmpositlon of those sugars, which were manufactured with the hand turbine 
are given in the table below : — 


Cowpotifioii of the Turhine Sugar made from the Sah. 




Tarbino 

Tnrbing 

Tnrliinp 

Tarbino 



Snerar 

Supnr 

Sugar 

Sogar 



Ko. 1. 

No. 2, 

no.3. 

170.4. 

Cnnc-sngnr 

• 

Qa-lO ■ 

{)4-02 

95’22 

90-81 

Glucoso • . • ' • 

• 

*77 

1-04. 

1-OG 

1-D4. 

Insolnblc minornl matter 

• 

•29 

-.38 

•17 

•24. 

Ikiimo 

• 

•17 

■2C 

■17 

•12 

Ollier Bolublc mincial matter . . 

• 

•40 

•S3 

•04 

•76 

Water ..... 

• 

•40 

■76 

•77 

2-78 

Other impuritici .... 

m 

2-87 

8*9 1 

1-97 

3-86 

Total 

» 

100 00 

100-00 

100-00 

100-00 

Percontago of glucoEo on total sugar . 

m 

•8 

1-0 

11 

2-1 


A brief st'itomont is appended (Apnonflix IV ) illiiRtntinif the enur*** of 
th** suirir tm'l<» fn Ben'ral, during fho Inst fiv- years. Throtigliont tho state- 
ment, Eastern Bengal isinoluriel with Bo«i?al Proper, benanso nona'-nt#* li^ures 
arc not nvailnhlo Tho statement shows the imports and oxportsof sugarby land 
and sea into andfrom Bengal, nnd figures hare, boon added to show the not imports 
into Bengal, the production in Bongal, and tho presumptive consumption 
in Bongal. It will bo soon from that slatcmont that there has been a marked 
progressive increase in the imports from foreign countries since the year 1901, 
tending to show that the experiment of countervailing duties has not proved a 
success. The figures subjoined bdow also tend to show that the coimtor- 
vailing duties did not exercise .any chock on the decline in the cultivation of 
sugarcane. Tho area under this crop in Bongal fell from 618,500 acres in 
1900-01 to 43fi,di00 aores in 1908*0 1. 'Fhere has been some extension of the 
area since, and it remains to be seen whether this rovival^is, going to last 


ir«r. . 

Acreage under sugarcane. 

Arm 
in Bcrr,. 

1900-01 

• 

a 

• 

a • 

. 618,500 

1001-02 


« 

» 

a • 

. 438,600 

1002-03 

• 

• 

• 

a a 

. 440,100 

1903-04 

ff 

« 

• 

a < 

436,400 
. 440,400 

lOO-t-Ol 

« 

• 

• 

• m 

1905-00 

• 

• 

• 

9 • 

. 440,100 


Tho legislation of 1899 does not appear to have hod much oTect upon the 
oompotition of bounty-fed beet sugar, which comes chiefly from Germany 
and Austria-Hungary, as will bo seen from tho following statement. 

Tho imports reached their highest figures in 1901-02 and in 1906-0G ; 
nnd taking averages of the imports during and after the legislation, it will ho 
scon that the lovol of tho average after legislation has boon above that of 
the average before legislation : — 

Imports of the sugar from Germany and Auitria-Ifunirary. 

Vinr. Ainonnt 

la ewta. 


1 890-00 
1900-01 

inui-oi 

1902-03 

1003-04 

lOOt-on 

1005-00 


100,1.30 

007,077 

85:<,045 

2H.0S8 

58,000 

S5.’i,907 

886,(101 


41. In roferonoo to this paragraph, copy of a letter rooeivod from tlic 
Manager of the Oltur sugarworks in Bihar is appended for information {vide 
Appendix V ). Tliis is the only factory from which any definite information 
has been received, 

N. N BANBBJEE, 


Agricultural Department, Bengal. 


T 
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APPENDIX' I. , I * 

I 

Statemeut showing tie normal rainfall of the different dialricts of Bengal, 


Diiniera. 
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«7 
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Q 
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3 

n 

B 

B 

B 

B 

B 

in 

11 

12 

13 

Bardiran 

• 


• 

. 

0 41 

003 

1-03 

IBS 

6 01 

1015 

12 25 

1170 

8 40 

3 35 

0 03 

0*10 

milibun. 




■ 

0 4! 


OG7 

lU 

4 07 

10 D3 

12 49 

10 03 

10 30 

382 

0 41 

0 07 

Disbun. 




• 

030 

0^5 

100 

lit 

4*33 

I0E3 

;i!2S 

11 BB 

8 70 

318 

0-81 

on 

Mlilmpora 




4 

0 24 

01^ 

i-n 

181 

6 3*1 

10 23 

13 43 

12 E3 

0 01 

441 

OU 

on 

]Iooi;1r • 




• 

0 38 

HE 

l'!3 

20? 

6 CO 

10 29 

32 02 

1281 

8b3 

302 

0 60 

019 

Uoirrab . 




• 

0 10 

009 

lo: 

1-Gl 

627 

10 03 

lira 

ll'W 

045 

370 

0 61 

013 

21-rari^iui 




• 

0 38 

lie 

l-M 


643 

10*80 

13 03 

13 20 

10*01 

0-31 

083 

017 

Cnlcatb • 




• 

o-zo 

1C3 

1-14 

181 

6 60 

ll-ol 

13 31 

13 60 

10-40 

3B7 

002 

0 31 

Kadlt 

• 




0 40 

100 

1*48 

SfS 

C73 

10 00 

10 30 

10 Ob 

619 

401 

071 

on 

Murifaldftbad 




• 

043 
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APPENDIX II. 

Normal mean temperature of Nittriets i» Bengal, 
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APPENDIX HI. 

SMtneai tSoving He eojs^oitiio'i and erdtsary ^rie« of oit-eal« uted ei manttre for 
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APPENDIX IV. 


Statement ijiataitig the eonrte of the trade in Sit jar in Bengal during the fiee neara 1901-09 

• to 1903-06. 
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appendix V. 


Dated Otinr, tbo S8tb Deocmler 1906. 

F]:oia>— li. M. Caiiet, E?q., Manager, Ottur Sugar Woike, Silont Tirhut State Rjr., 

‘ To— 'Tho Director oC Agriculture, Bengal. 

I legvQi not liavin^ found time bofore to reply to your letter of ibe 6th 
ultimo No, 4623. 

Prices ruling at present in Sihnr fox oane arc Be. 0-1-6 and Be. 0-5 0 per 
maund -whicli ahoald always bo a safe price for tho manufacturer and gives the 
grower a good return. Seeing tiio groat fluctuations in tho price of sugar, 
those are high prices for a minimiim rate; but when sugar exceeds a certain 
price, tho grower should bo allowed to participato in tho high prices. 

The raiyat has no statistics to Icnow what pays him best, but I am sure, he 
would find tho above rates for bis cano would pay much bettor than making 
iaggory in tho primitive and wasteful manner provailiiig. It is a surprising 
fact, but the price of yitr in this country seems to bo in no way ruled by the 
world's price of sugar, hut with tho lattor at its lowest and gur at its highest, 
I still think it would pay the raiyat to sell bis oancs. 

Bound theso parts, eight small control factories havo been eroctod in the 
last few years. Of Ihcso three are new and oonimonce work this season ; 
one is closed down as sunioient supplies of oane in the noighbourliood are un- 
procurable. With one oxoeption, the others have aU sull'orcd up to date on the 
same aooount. Two small factories were ereoled for making jaggery of sorts, 
but were promptly closed as wasteful and unsatisfaotoiy. A wird since erected 
on the same lines seems to bare done poorly so fax'. It is not likely in these 
parts, whore so much tobacco is grown, it will ever bo necessary or pay to make 
spirits. There is a good *deiUand for molsases at prices that pay bettor than 
spirit-making would. 
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The size of the factory and the capital necessary entirely depends on the 
avaibble cane lands within a practical distance. It appears to me, that in 
Bihar small central factories are most suitable as the cane plots are' generally 
so scattered and small in size that light railways would hardly sei-vo and with 
hullook cart transport only a factory to deal with 300 tons of cane a day 
would probably be quite largo enough as, with 100 days’ working, the total of 
20,000 tons of cane required would represent the most that would be grown , 

year in and year out witliin an area that could bo suitably served by bullock 
carts. If 10,000 tons is more likely to bo the figure, then lot a factory for 
100 tons per diem be sclcoted. 

Eoughly speaking, a sum of El, 50,000 should cover the total cost of 
erection of a complete factory of the last-mentioned class, but I have not the 
time and sufficient data at my disposal to give a " carefully compiled 
statement.” 

Double crushing with or without shredding rolls preceding each mill of 
3 rolb is the general type of crushing plant used in the factories here. Heaters, 
clarifiers, subsiding tanks, filters, and filter presses, are also general in varying 
forms. Triple effect evaporation, vacuum pan, centrifugals, diyors, and 
crushers, 'with large tank room for low grades and molasses roughly complete 
the outfit of the various factories here. 

The capacity of the mills varies from 100- J 00 tons cane per diem and 
should work 3 to di months at least for a full crop, but so far few hare liad a 
sufficiently liberal supply of cane. All the above-mentioned factories deal 
with cane, some continaing work after the cane season refining native sugars. 

I have heard of no one so far importing foreign sugars for refining purposes. 

One factory alone not included in the above-mentioned deals with jaggery only 
for its raw material. 

The general machinery in use is not suited to any other industrial pur- 
poses than sugar refining. 

Small factories had much better make a raw refining sugar to feed a big 
refinery. The cost of manufactm'o is much reduced and expensive, skillea 
supervision almost dispensed with, the latter being concentrated in the refinery 
though advising and chocking results of tho small raw sugar factories. One 
sales department and a limited number and regular grades of sugar also tends 
to economy. Small factories making only raw sugar could bo run entirely by 
natives, visited by experts from time to time to oheck waste. 

Madras. 

Proceedings of the Board of Bevciiae {Beoemte Settlement, Suroey, Land 

Beom'ds and Agriculture), dated the Slat January 19U7. 372’JiRec, 

The Hon’ble Mr. A. E. KJasildstuart Stuart, I.O.S., Commissioner of 
Eevenuo Settlement, Survey, Land Ecoords and ilgrionlturc. 

Eead tho following letter from tho Director of Agriculture, Eo. 39— Dis., 
dated the 16th Januaiy 1907. 

"UTth reference to paiagraph 3 of B. P. No. * 236 Misc., of the llth,jj^^ 
instant, calling on tho Government Botanist to submit the result of the enquiry 
into the sugai cane industry in this Presidency, I have the honour to inform 
you that tbe Government Botanist, who is just proceeding on leave on medical 
certificate, informs me that ho has not prepared any report. The Agricultural 
Inspector deputed by the Government Botanist to malco enquiries on the subject 
in various districts has not yet completed them. It will not thoroforo he 
practicable to send in any report on sugarcane-growing in this Presidency in 
time for the next meeting at Cawnpore. 

Eesolution. 

Communicated to the Inspector-General of Agriculture, in continuation jNot prinua, 
of the correspondence ending with B. P. No.f 32^1- Miso., dated the 18th 
January 1907. 

' (True extract.) 

L. T7. SWAMIKANNTJ, 

Secretary,, 
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Ptihjab. 

1. Owing to the very limited acquaintanoe of the writer with the cultivation 

of susaTcano and manufacture of its pro- 
n ro uc py. ducts, this note docs not aim at anv exhaus* 

iive treatment of the subject, hut is intended merely to give n general idea of the 
status of the sugaro mo industry in the Provinop. Some day, and it is to be 
hoped at no distant date, the subicct will bo fully dealt with. The note follows 
Mr. Barber’s susgested form of inquiry and forms indeed ns far as possible 
replies to bis queries, and it is hoped may bo of some use to him. It is to be 
regretted that little lias been done in the way of osperimental wort with regard 
to the crop, the only Experimental Station in the Province being at pro'.eut 
situated nt some distance from the cane-growing tracts. This, however, will he 
soon rectified by the establishment of a second station at >Tullunder in the heart 
of the cane-grqwing districts. 

The-wriber has omitted any attempt to describe or classify the varieties of 
.sugarcanes and to make any definite. suggestions as to lines on wliioli improve- 
ments may be made. His acquaintance with the crop has been too limited 
for tliat. 

It is, however, an undisputed fact that the valuable crops, such as sugar- 
cane, form the backbone of the agriculture of the country. The growing of 
such crops can only be accomplished by much labour and good husbandry. Tho 
former factor admits of tbo land supporting a greater number of people ; the 
latter tends to the nnbolding of the fertility of tlic soil. 

An extension of the area under the crop means an extension of the land 
under good cultivation But it also means more ; for tbo subieot includes 
both the cultivation of the crop and the industry of the manufacture of its 
products. 

2. Table I gives the average rainfall and its distribution throughout the 

year for the Punjab. The fisures for the 
hill stations, which can easily be recog- 
nised, are retained. 

A glance at tho table at once shows llio scant rainfall during tho winter 
and spring months and the late arrival oC the monsoon, also tho small annual 
rainfall in tho western, southern and south-we'storn parts of the Province. The 
principal falls occur on the „suh montane tracts which will he found further on 
to oorrespend to the chief sugarcane distriefs The olimnto of tho Province 
may he briefly described as hot and very dry — intensely hot by day and night 
from May to August in the tracts which roceive more or less of the monsoon, the 
heat continuing up to the end of September where the annual rainfall is low. 
The daily maximum temperatures generally run from 105® to 110® and above 
in all tho stations in the plains before the rains. The winter months are cool 
with low temperatures at night and occasional frost Prom the agricultural 
point of view the climate is a severe one and tests the hardihood and vitality of 
plants to the uttermost. 

The eastern part of the Province has a more moderate climate than the 
western, having a shorter hot weather and a milder cold weather. 

3. As far as I am able to say, there are no historical references of any 

,,, . ^ . u antiquity on the subject in this Pmvince. 

The crop «;cemB to have been m cultivation 
in the time of Alexander the Great. There is a legend that it was brought into 
the Punjab by “a great King who brought throe things from the sea which 
required too much water —rice, sugaroano and tho buffnlo ” 

There seems to be some evidence tbit sugarcane cultivation spread originally 
from the United Provinces to the Punjab. It is quite cei’tain that many of 
the Punjab varieties have been brought from Meerut and Tlohilkhand. The 
patmda varioties are supposed to have come originally from Saharanpui*, where 
they came to from Ceylon. It is believed by some cultivators that the chan 
variety has descended from the wild grass oane {kahi) which is occasionally to 
he mot with in the jungle. Whether indigenous or exotic, there exists no in- 
formation to indicate even roughly at what period cultivation of the plant 
arose. 

Tho new canal oolonio'! present a field for the study of the crop under rjow 
conditions, and a oomparison of tho figures from 1896 to 1904 gives someindioa- 
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tion of tli 0 "radunl increase of area during colonization ^rhere the coloniats 
brought their ^own seed and mpthods of etdtivation. A. special study of the 
beba^our of tlie variou'j varieties under the nexr conditions of soil and oUimte, 
which differ considerably from thoso of the east“rn part of tlie Province, has 
not been made, but would be no doubt useful. Special modifications of tlie 
nnltiration and treatm“nt of the crop will in time probably arise, and its whole 
history will be interesting to follow. 

4i. Table II gives the acreage under sugarcane in each district of the Pro- 
. . vince from 1896 to 1905 inolusive, the 

Pn®n2‘ for 1906 not being at present 

available. 

The most striking features is the great decrease in area for the year 1905. 
Tliis was probably entirely due to tbe fact that most of the canes set aside 
for seed were destroyed by frost. The average area for tbe five years 1896 to 
1900 was roughly 346,900 and for the four years 1901 to 1904 (leaving out 1905 
as abnormal) 3*34,900, wbiob shows n deorcase of per cent in spite of an 
increase of nearly 20,000 acre's in Lyallpnr District. The percentage of deorease 
is perhaps too srn'ill to admit of any definite explanation. There are, however, 
influences which doubtless have some effect on the crop area. Perhaps the chief 
are the increasing popularitv of wheat and oolton in tlio Province. 

A counteracting tendency may be found in the high prices of ffur and 
sJinkay. Perhaps a fair estimate of the fisiires in Table I would be that there 
is a slight tendency to decrease of area in tbe older distiicts and a possibility of 
expansion in the colonies. 

6. Broadly speahing, although sugaronne is cultivated in every district, 

„ it does not assume any relative importance 

Thcch.mctcro£tliocnU..«t.oaoMboProuncc. districts wbich have a 

fairly plentiful and secure supply of water in some form or other. The reason 
of course is obvious : the crop requires a great deal of water for its successful 
growth and this sunply must, bo fairly secure as the capital outlay is great and 
failure cannot be liglitlv risked. ^ 

The chief cane-growing districts are, as we might expect,— 

(1) Those which have a plentiful supply of irrigation water from canal 

or wells. 

(2) Those having a moderate supply but a relatively higher rainfall. 

(3) Those which have a sufiBcient rainfall for the full growth of the 

crop. This class of cultivation is in the Punjab confined to those 
lands which lie close to the hills. 


Kiebtively speaking, tbe first-mentioned class of land is the most important 
for sngarcane, security in this case being much greater. Representative tracts 
are the northern part of Jullunder Division and part of Lahore Division. 

The second class of land is represented mainly by the Delhi Division in its 
southern districts. The tliird class ovl/aram cultivation is mainly carried on and 
successfully too in the Ghirdaspur and Hoshiarpup Distiicts. Table III has 
been compiled to shew the relative importance of the crop in each district which 
is indicated by the percentage of siigaroane to the total area cropped. 

The figures used are the total average cultivated arc.ns for the last fiveyeais 
and the average sugarcane area for 1901 to 1904, the year 1905, as betore being 
eliminated. 

Tbe more important sugarcane districts may be broadly stated to be those 
lying in the submontane tract between tlie Ohenab and Jumna ri'ers. 
Generally speaking, the crop forms part of tbo regulir rntatinn. In tbo'«e parts 
where it does not assume any relative importance it is to be found in isolated 
patches round about wclks on land uhicb is intensively cultivnted. 

There are of course other factors which influence ihe extent and character 
of the cultivation. Labour must bo plentiful and cheap, the land mutt he of 
good qualify, and manure must bo available. Tbe quality of land is perhaps 
not so much a determinating factor ns it might appear, as good land is to be 
found all over the Province. The scarcity of labour and supply of manure is 
no doubt one of the reasons why the sugarcane crop is relatively not of so 
much importance iu the canol colonies where land is good and irrigation water 
cheap. 
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0, It is impospible for the writer to attempt any olassifiontioji of tlie Punjab 

varieties at present until he has a collec- 
tion of fully developed specimens beside 
him. Por the same reason nothing but a very general description can be 
given. As far as possible, a comiileto collcciion of the varieties will bo sub- 
mitted at the nc::t meeting of the Board of Agriculture at Cowuporo. 

The following is as complete a list as can bo given at present. Somolof the 
varieties mentioned are rare and fovmd only as admixtures amongst others. 
!Ma,ny of the varieties mentioned appear to be exactly similar and will probably 
turn out to bo the same vaiiety under a difCerent name. 


A. — Glietoing canes — 

These aro gonorally known under tho name of “pamda ” and arc thick 
and Eueoulont. 

1. Paunda. — Greenish, soft, hard and juicy; the thickest of all 

varieties. 

2. Pauni or Pont . — Soft skin— thinner than paunda — lighter green 

colour — coiresponds with “ mah'ti ” of Saharanpur (?) 

3. Kinara. — White, soft, juicy. This cane is also usod for £f«j*-making 

but is not at all common. 

4i. Saharni , — A pannda variety which has boon imporled from Saharan- 
pur. 

jS. — Our-maJiing canes-— 

S. Ohan . — Tho most important and mo.st extensively cultivated in tho 
Province, red in colour, thin to medium Ihickness, skin sof tish to 
hnrd, largish joints, yields small quantity of juioc hut good per- 
eentago of tugar. 

C. Phaitlv. or Pholu . — This is a good variet3’’ — -whitish resombling 
pavni — smooth soft skin— thicker than chan but thinner than 
patinu 

7 Resembles dhauhi, somewhat thicker when ripe, said to have 

bhek lines. 

8. nissar reports giro tho name Ganna to some variely. This however 

is a general mmo for medium rarictic.s, 

9. Polib . — ( licit, also reported from Uissar. licit seems to be a 

10. Pat. — (.general name for thin varieties. 

11. Tererit. — licsoniblc«! dhavlu, but has a haul, coarso rind. 

12. Kahn.— A. thickish greenish whito variety with a soft skin — is said. 

to he a good ratfjoncr. 

13. Kahta . — A voiy itiiu reddish variety — very narrow leaves, hard rind — 

juice of good qualitj’. 

14. Mendhin . — Said to ho American and found at Sialkot. 

15. Pesi of Sliahpnr. — Probablj^ r/zaw. 

16. Pesi of Jlohfalc . — Also probably chan. 

17. Sorlhtt . — A soft rinded variety whitish in colour. 

18. ' Lalri of iTayv/of,— Description like chan, probably the saino variet.v. 

19. Oliinki . — A poor tbin fodder cano (found at Gujrat). 

20. Ghonru . — A jioor, dry, hard cano, found in Ludhiana District; when 

growing looks well but a poor yielder, tall, suitable for dry 
sandy tracts. 


7, Goncrally speaking, tho soils of the Provinco are alluvial in origin and 

a seotion reveals successive layers of sand, 
’ 8“e-cano.-,u,. olayaudloam. As a rulo Uie land is 

fertile whoro tho clay or loom outcrops, or whore, when tho snrfaoo is sandy, 
tho clay or loam is not loo far down to prov'ont the roots of plants from reach- 
ing it. A seeminglj'^ sandy soil may he seen producing excellent crops, hut the 
reason is that the clay is near tho surface. In sandy '•oils whore tho clay is 
too far removed from the surface tho land is cither barren or inferior. Tho 
clay is, as a mle, fairly poi'vions to water and drains readily. 

In general character tho typical sngai cano soil may be said to bo .an allu- 
vial loam, naturally deticiout in organic matlor hut fairly w’cll supplied with 
minci^ai Buhstanocs, 
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A slmllo'sr layer of sand overlying a stratum, of clay is advantageous, the 
land being easily worbed, any eating after irrigation being easily broken up 
and the moisture conserved 

8. As stated aboro. it is almost certain that most, if not all, of tbe Punjab 

^ , , . , varieties of sugarcane are exotic. Pefi- 

nccardcd introdDctioa of nen varieties c 

nile and recorded introductions of nevr, 
varieties, however, are diiricult to trace. 

The pannda variety is said to have come from Shaharanpur and at the 
time of its introduction was said to have been “ as tall as a liamboo and as thick ■ 
as a man’s thigh. At that time it was said to have beeu very hard.” It 
certainly must have degenerated sadly since those days. Whether any farther 
decline is going on at present, it would be ditficult to say. 

The only recorded introduotious of exotics as an experiment wore at the 
Agri-Horticnltural Gardens at Lahore and the Lyallpnr Agricultural Station. 
At the former place a number of new v.srieties were planted, but the result 
was a failure, while at the Lyallpnr station two Poona varieties, Bansi and 
Sanabeli, wore grown but produced only 1.914 lbs. of fftir each per acre against 
5,008 lbs. per acre of tbe local katha variety. Neither of the two experiments 
were persisted in. 

There is little doubt but that exotics from more humid climates undergo 
deterioration in the Punjab. The plant which seems to thrive best in this 
Provinoe is a thin hardy variotv whieh requires less water and manure than 
the move succulent varieties, and under present conditions it is questionable if 
any other type of cane would be popular with the cultivator, who complains 
that even his own species of cano requires too much water and manure. 

9. The appearance of any new vaiiety by sports or otherwise is unknown 

- , , to the oulUvator.*!. Whether such have 

arisen it is impossible at present to state 
as there is no record of any scientifle observation on the point. 

No cases of any canes having been raised from seed are on record 
although unsuccessful attomjits have been made by local officeis to do so. The 
cultivator oa the other hand is always on his guard against his canes producing 
seed. 

10. As far as I am aware, sugar and spirit are produced only from sugar- 

cano in the Province. The following 
experiment Auth the object of obtaimng 
gttr tromjmr was conduoted at the Lvallpur Agricultural Station in the years 
1901-02 and 1902-03 


OuzTUBir Psn jlobii . 


FnossriQBS or 


V«i,t;. 


! Green top< 
and IciTca 

stall,. 

Juaec 

Gvr. 

Grain. 

Jniee to 

Etall.) 

Gvr to 
Juice 1 

1 

Ourto 

■talLf. 

Smit 

« • 

• 

1801-02 

5,024 

13,903 

0,810 

SIG 

a ■ 

43 70 

1197 

681 

Local 

• t 

- 

1902-03 

7.S9G 

6,073 

8,G?3 

584 

014 

58 82 

IS^O 

9 28 

Sireet 

• a 

• 

1902 OS 

4,104 

4,110 

1,836 

270 

G9S 

44-8 1 

15-03 

GCG 

Quotta 

■ 

• 

i 

• 1 

• ■ 

... 

•*. 

• •• 

■ 1 


... 

... 


The Annual Bepoct says : — "This year the gnr was made when the crop 
was fully matured aud this accounts for the highor percentage of gur to juice 
and stalk and of juice to stalk. The gur made was of very had quality like a 
thick mass of black syrup. The gar made last year praseuted the sam e 
characteristics. This syrup sometimes turns into a black hard brittle and 
solid mass, but it produces no ciystalsl There appeals to be an uaduly large 
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The first cuttings os a rule being about mno montbs after soAving time 
(that is from the end of November to tlxe end of December). It is Tcoognised 
by cultivators that the best time for cutting is about the now year, but tbe 
work has to be begun earlier in order to get tbe whole area cut in time 
before the planting of tlie next crop. Gutting goes ou into February, 
occupying usually about two mombs. 

12. Probably in no other respect do the practices of th.e province vary 

more than in rotations. It is qmte 
unlA'ersally understood that sugarcane 
must not follow sugarcane in tlio rotation, and hence tlie practine is rarely 
met Avith oxoopt on those lands whicli are renovated annually by silt deposits. 

The chief crops in the alternative ore wheat, cotton and maize. As a 
rale sugarcane is preceded by a rdbi crop, hut it is not uncommon to find it 
grown after a hharif cxotq. Where this practice prevails the usual crop is 
cotton followed by a catch crop of aengit wkioh is immodiatoly grazed off and 
the land ploAighcd up. 

Where the preceding crop is a rabi crop, it is usually Avheat, but as a 
rule cotton forms part of the rotation at some time or other. 

After sugarcane it is usual to follow on with a kliarif crop, whioh may 
be maize,, cotton, etc. 

There seems to be no hard and fast rule in any district with regard to 
rotations, but the above principles are generally adhered to. 

The ploughing in of aan (homp) and grazing of aengi are really manAU'ial 
practices and Avill be farther noted under Lh-at heading, hut it may be here 
mentioned that such practices are chieily con fined to the Jullund^ District, 
where the manurial value of leguminous crops is well understood and the 
knowledge acted upon. 

Catoh crops Avith oano seem to bo rarely attempted, but melons are some- 
times grown along Avith the pawida varietaes. 

13. The usual protective crop for sugarcane where such are grown is a an 

hemp. This practice is also most com- 

mon in the Jullundur Distnot. 

14 Hatooning is not at all common, and, as a rule, finds little favour 

amongst cultivators. It is carried on 
* mostly in the Gurdaspur and Hosliiarpur 

Districts, on tho land whioh receives an annual deposit ot silt. The usual 
practice is to plough the land a few times to loosen the earth about tho roots. 
Little or no manure is supplied for tbe ratoon crop. The after cultivation is 
the same as for ordinary set planted oane. 

Sometimes it may bo necessary to have recourse to ratooning OAving to 
scarcity of seed, hut generally speaking, ratooning is not common. 

cane ot Gurdaspur is said to he specially suitable for ratooning. 

1C. Cultivation may be broadly classi- 
fied into three types ; — 

Where the sugarcane crop follows a rabi crop allowing a year’s 
fallow. 

Whore it foUoAA's a kJiai'if ovoip {a. g., maize). 

"Where it immediately foUons a rabi catoh crop. 

Tho procedure in (1) is described below ; iii (2) it is identical except that 
there are fewer ploughings. (3) This is usually brought about by sengi being 
sown amongst tho cotton crop. When the latter is cut down the sengi is 
grazed o[f by cattle and the land ploughed in Debmaiy. In this case (usually 
in Jullundur District) little or no manure is given. 

16. Where the crop is preceded by a rabi crop ploughing begins as a lule 
p.oi.«.ato,y Tillage after tho wheat harvest, e., in Juno 

and goes ou ui) to EOAAing time. As many 
ploughings as possible nro giimn. In some clistiicls it is said that the land is 
ploughed about diO, 60 or even 100 times. Tho general rule seems to bo to 
plough as often as possible and probably tbe average will be about 16. The 
falloAA' thou is complete in one sense, that the land is frequently stirred. It is 
questionable, however, if the ploughings are deep enough, and whether it would 
not be better economy to give one or Wo very deep ploughings, reducing the 
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numlier. The -nsual depth of ploughing is not above from G to 7 inohes and it 
Tvouldhe well woith experimoiiting with deeper stirrings of tho soil. TVeed- 
ino- and hoeing arc, as a rule, carefully oarriol ont and persisted in until the 
crop has fairly prevented further operations. Tlic u^nal amount considered 
quite nocepsaiy is 4 times, hut ifcis done as often as iwssible. Tho only imple- 
ments necessary for tho preparation of the soil ore the plough and tho sohaga 
or leveller. 

17. There is practically only one method of plunting, ofs-., behind the 

plough. The proceduio is as follows. 
'Che ploughman proceeds in the usual way 
and the planters, C or 7 for eaoh plough, follow up and lay the cut sets in tho 
fm-row pressing them down with their feet as they proceed. The plough 
comes round again at a distance of about S ine.hcs mahing a new furrow and 
oovering tho setsi in the preceding one. The cels arc u.‘«ually covered witli 
about 3 — 4 inches of eaith. 'J'bc field is then levelled with the sohaga wdiicli 
finishes tho ojieration. 

18. As a rule the cultivator in the Punjab does not bring his sets from a 

, distance, although in some parts of the 

rtsBc 0 ecc . Delhi Division it is recognised as good 

practice to bring seed from Meerut. There is no dependable information with 
regard to the cllcot of this inMotice on the growth of the plant and tho rich- 
ness of the juice. 

The usual practice is for eaoh cultivator to grow and select liis own sets 
and where these may prove insufficient to purchase new sets locally. 

Generally spealcing. with tl’o e.vooption of the ease mentioned above, the 
cultivator is averse to u^-ing seed brought from .a distance, his usual auswer 
being that the outtuin is lc<-s and the juice poorer, but it is possible that this 
helielC is due to prejudice. 

ID. Tho seed canes, except in tho case of tho pawv^a and soft sltinned 
varieties, are often allo>vedto stand over till the last, and out just before 
sowing. This practice, howovor, proved disastrous in tho winter of 1P04 
wlienlhe standing canes were destroyed by jfrost, and is likely to go out 
of fashion 

20 The whole cane as a rule is used for cutting into sets except the 
tops ” and rooting joint«5. Tho Punjab canes, cspcci.ally the dholti- and chan 
varieties, which form the bulk of the crop, ajqiear to he quite suitable for this 
practice. The sets got no special treatment in the way of pickling, etc. 

The thick or hard-rinded varieties are usually buried for some time before 
planting, if they have not been stored in pits, to hasten germination. Caro is 
taken to shelter the sets from the sun bcioro planting by covering them up. 

Tlie number of joints in a set, vaiics from tw’o to four. 'I’wo, I think, is 
tiio more common number. * 

21. The number of sets per acre is not usually calculated. An acre of 

. _cano is supposed to requiio from 6,000 to 

6,000 whole canes and as from 6 to G seta 
per cane arc the usual numbeis. 23,000 to 30,000 may be said to he tlic usual 
number per acre, although I believe the latter figure is often exceeded. The 
mode of planting has been mentioned above. 

22. 'i’he sets are usually planted from 8 — 12 inches apart in the furiows 

. which are about 8 inches distant from each 

ollicv. (J-vniig to irregularity of plougning 
the sets are not all planted at an equal depth, but after levelling the usual 
amount of covering they have is liom 3 — 4 inches. 

23. It is not the custom in the Punjab to fill up blanks in the crop, and oa 

* vncnnc.cB thc wliolc cousulering the large auiount of 

sets i>lanted it !>• spldom necessary to do so. 

24. Transplanting from seed beds seems .also to ho unknown, but might bo 

Tronspiiiiiin- ^ uscful as tlic cane of ten suffers in its 

early .stages iromdi ought and the ravages 
of whitc-anfs 

26. Sfool planting is of very rare occurrence in thc Province, but was 
Stoll phiitiDR attempted in some places last year along 

with ratooning owing to the scarcity of 


Stoll |iliiitiD|; 
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sets. The erfeot is reported to hare been similar to ratooning, and oultivator 
say llicy woulil not atlonipt it except under similar ciroumstancos. 

26. The tiro main sources of irrigation iratcr are by irdls and canals. 

Tank irrigation is of limited extent and 
nnimportant in tbe ProTince. The caTials 
give on the irbole a good and regular supply of water. TTell irj-igation is 
offoetO'l by means of the Persian wheel ami bnckot systems. Prom the point of 
view of sugarcane eulliTiition, well water is most searcc dimng the early days 
of the orop, but as most of tbe I'i/frI/' crops require Httlc water before the rains, 
the sugarcane crop gets the greater bulk of the water and on tlie whole this is 
suftieient. After tbe rains break tbe critical time is past and water is more 
abundant in the wells. No doubt a more plentiful and cheaper supply of 
ii’rigation water in the cane districts would lead to an increase of area under 
the crop. ET-crywliere one is mot by ilie cry that “ sugarcane requires too 
mut:h water. ” In some tracts unfortunately the water level is sinking and this 
is hovmd to affect, if it is not now already affecting, the area under sugarcane. 
The crop is bound io be the first to bo aliccted through diminution of the water 
supply. The supplanting of the sugarcane crop by others in some districts has 
probably as it's, nltimato cause the increasing scarcity of water. The use of 
oil engine pumjjs might pos.sibly lend to an inerca.se of area under the crop, 
but until definite experiments have been carried out to determine their econo- 
mic value in tire Provinceps compared with present methods of water-lifting, no 
opinion can bo expressed. It will be interesting to observe the results of tbe 
canal irrigation extension seboracs at present being carried out on the sugarcane 
area in tiro Province. “ Cheap uatei’ and plenty of it ” is the main stay of the 
cro]i, 

27. Drainage, as mentioned before, is, gouorally speaking, good throughout 

the Province, and as it is the custom to 
plough up all /allow land after tbe rains 
conservation of moisture is fairly well .secured. 

28. Although it is recognised tbai the sugaroane orop requires a special 

„ manuring of its own, the whole question 

' i{, so involved with that of the general 

fertility of the soil that it is impossible to compare the various practices 
of cultivators without reference to the treatment of the land throughout 
the rotation. IVliore sugarcane forms part of the usual croj) rotation, as it 
does in all the important cuuo districts, the j)raclico is to consider it the most 
important crop of the .scries and to give it the fir.'-t consideration with regard 
to manure, the olhev crops being ecinsidercd subsidiary in their manurial require- 
ments. "We thus fiud tnat in tho niaiority of place.s most of the available 
manaro goes to tho sugarcane crop. Purtber, tho crop as a rule is given the 
bcnefil'of a fallow of not loss ti<aa fen luonlhs. 

20. ‘Whore tho cane crop follows a Marif crop, it is tho practice iu some 
_ . , , places as mentioned above to grow a catch 

crop of sengi^ whioli is subsequently 
grazed off for manurinl purposes. It is important to obsoivo that in 
this ease oultivaior.s hold that no oilier manure is required. Tliis practice 
would seem to indicntc a great power of expansion of tho manurial supply of 
the Province if n(‘cc.sr>flvy. At the same time it must bo noticed that such land 
probably gets somo miumre at, sonic stage of the rotation or otlicr. But tho 
point is well wortliy ‘of considorntion, as in the caue-gi owing districts the area 
under the crop is pruhably mainly influenced by tlm supply of manure and 
water. .This pi actice aEo admits of ihc abolition of tho long fallow and tho 
possibility of cane following cot.ton (a Jchui'if crop), which Tvould doubtless add 
to the economic value of the crop iu.thc rotation, 

Tho chief sourco of manure is of course farm-jard manure. Cakes as far 
as I know' are not used, but oconsiouaily crude saltpetre and nitious earth, 
where available, are applied. 

80. 'I’lie amount of uianuro supplied varies considerably and depends on 
_ ... , local oircumstauces. Close to the hills 

some land roouii c.s an aunnal supply of 
river silt and requires no manure, JJut these cases arc exceptional and the 
crop in general roceivos from ICO — 300 maunds (821bs.) per acre of farm-yard 
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mannre. Some cultivators holfl that au excess of manure spoils the quality of 
the juice. This may he probably explained by the tendency of an overdose of 
manure to retard the ripening of the crop. 

31. Manure is generally applied when the final preparation of the land 

before ijlanting is begun, say a month 
Time of oppiicUion. befoi’c. It is custoniaiy in some cases, 

where the supply at that time is deficient, to apply a second dose after the cane 
has appeared above the ground. The manure is generally in this case worked 
into the soil in the process of weeding. As a general rule, however, all tlic 
manure is applied before sowing. 

32. In discussing the quantity and quality o£ the available manure in the 

. ,,, , _ Province it is worth while considering the 

Tva cmimnrcintie roMnec influence of climatp. It IS quite probable 

that owing to the colder winter climate and the short, duration of the monsoon 
both the qiiantitj' and quality will compare nnfai Durably with other Pro- 
vinces. It IS pro biblc that more oattlc-dung is used during the cold weather 
in this Province than in others. The rains prevent the use of cattle-dung as 
fuel to a largo oxtont during their duration and the comparative dryooss of the 
Province must act adversely to the aocnmulatiou of manui o. 

The trash and leaves of the cane are all lost to the manure heaps as it is 
required for gfttr-making. The stools, loo, .arc often burnt and this residue is 
thus lost, to the soiJ. 

33. The practice of ploughing leguminous crops into the laud under fallow 

, in the hot weather, although not neces- 

ciinofl cgumirons «ropa saillj' boforc sugarcaiio. comes under the 

heading of manuring. This practice is met with mainly, I think, in Jullundor 
where the cultivation is, generally speaking, excellent. The usual crop used for 
this purpose is san homp. The great diawback the cultivators oxporienoe is 
the difficulty of ploughing in such crop properly with thoir desi ploughs, A 
shallow draught furrow-turning plough would bo very useful for this purpose. 

It must also bo taken into consideration that in the sugarcano-growiug 
tracts the leguminous crops— snn, mash and mmig — arc widely grown and the 
value of their manurial residue must bo considerable. 

31‘, Eegarding the supply of oil-cakes for manure in tlic Province I have 

not been ablo up to the time of writing, to 
“ obtoiu any figures dealing with the total 

amounts. The oil seed crops form an important item in the rabi crop of the 
Province. Sarson (rape) and foria (mustard) are the two chief varieties grown, 
others being rockel (iaramira), sesamum {til) and castor. Au analysis of Ihe 
cakes from these crops is given in Table IX. 

35. Unfortunately no manurial experiment dealing with siigareano of any 

„ , . value has hitherto been carried out in tho 

DBuriii cipcrioicn s Punjab. In 190J' tho Lyallpur Station 

took up one experiment, but its value was lost owing to the attack of borers. 
The result is given in the Station Report for that year, but must ho largely 
discounted. 

36. It may be said that tho Province in one way and another lias considcr- 

_ , , able manurial resources capable of oxpan- 

Sion. The most valuable and probably 
the cheapest sources lie in the possibility of groning leguminous catch crops, 
the development of which has not been attempted. 

37. Any attempt to inorcaso the aica xuider sugarcane by manurial oxpan- 

Vaiuc of ouitabio .ototion-. to take iuto coiisidci atiou the 

possibility ot working out a sciontilic 
rotation of crops culminating in sugarcane. Such a series ought to include if 
possible at least one other paying crop such as cotton, at least one leguminous 
ciop, and finish up with a catch crop ol, soy, sengi, before sugarcane. This is 
practically the practice of many of the licst Jiillundiii cultiv.'ilors, but whether 
it w’ould prove suitable for other districts remains to be seen It is just possible 
that the land of other districts, where the Itharif fallow system is carried out, 
may not ho able to do without the fallow, hut where possible it corf ainly 
/((cte looks like good economy. 
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S8. Afici' culiiTation couBista mainly of weeding and hoeing and il is 
^ , ftenorallv recognised that the more often 

^ Aftorcuihrafon this can ho dono tho better for the crop. 

Four hoeiugs and •weetUngs are considered quite necessary and as many more 
as possible. In good onltivation an average will possibly be six wcedings and 
two lioeings. 

TF'eedings for tho purpose of cleaning and loosening tbo soil are peiformed 
by moans of tbo trowel-like band imploaient called tbo “ baguri " or " Ithnrpa.” 
Hoeings for the purpose of broakiug up the hard .surface are dono with the 
Jeahi whioh consists of a hroadish iron blade fastened at an angle of about GO* 
to a wooden handle. 

. Improved cultivators are unlaioAvn. 

The land is seldom protcoted from tho rays of the sun during the early 
days of the life of l-be ornp, but tliisis sometimes done, especially at Iloshiarpur, 
by* laying down tbo loaves of the Obbaobra (JButea frondosa). After the canes 
attain a height of a few feet it is impossible to penetrate into the plots and 
all cultivation ceases. 

39. Tho only treatment during the growth of tho crop is tying which 

, . alfchougb more commonly done in the' 

Delhi, lAvjsion is known all over the Pro- 
vince. As far as I know bamboos arc seldom used for this purpose, although it 
is usually dono for the sake of snpportbig the crop. Tho common practice is 
to tie two or three canes together by their leaves jS’othing is done in tlie way 
of treating tbo canes to keep off jackals, etc., watoliiiig and making noise by 
night being the only attempts to guard against their attacks. 

40. It is the usual custom to irrigate up to the time of cutting. This 
practicQ is hclicvcd by cultivators to increase the amount of juice and to he a 
protection against frost. 

41. Very little is known in this Province about tho sugarcane diseases. 

,,, , , .... What is known is merely the knowledge 

ica'C3 Ml n*cc n ac j oultivatoi’s tliomsoivos. Tbo chief 

insect posts are the moth-borer and whito-ants, more especially the latter, 
whioh arc responsible for a good deal of the damage dono to the crop. 

Oultivalors say that tela (apfiis) does some damage, but I find that the 
term dela is very often used to denote any form of disease. Bed smut is 
known, hut I doubt if the damage done by this disease is fully appreciated. 

Blath smut occurs occasioually but is lare. 

Arrested growth is said to occur sometimes, but I have not seen it. It is 
said to bo due to drought which is doubtful as it is confined to a few plants in 
a wholo field. 

As a rule fungoid diseases are, I think, comparatively rare, soil and 
wcithor conditions being unfavourable for tlioir dcvoloiJiuent, The climate is 
generally speaking dry and tho drainage good 

Animal attacks are general all over, jackals and rats being perhaps the 
most serious, others being monkeys and wild boar."!. 

42. Tbo fact tliat deterioration rapidly sots in after cutting is thoroughly 

,, well understood and tho custom is to take 

the canes direct to the mill. In fact the 
cutting forms part of the p»r-making operations and goes on at tbo same 
time. 

43. Canes aro usually out at the ground as low as possible, and this is 

always dono at one operation, the tops 
“ being removed after reaping. There is 

practically only one type of cane grown in tlio Province, and I know of no 
local variations of these rules. 

44. Tho yield per aero in omes is not usually calculated by tbo cultivator, 

Tieidpertcroinc^nc-. Lyallpur Station experimental 

weighings give some idea of tbo yield per 
acre in canes and also of tbo percontage of gur to oano. 

45. Tho cultivator invariably manufactures or partly manufactures his own 

MnnnfMturL produce. Oanes, except tho paunda varie- 

ties, are never sold as snob. 
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The two chief products are gur and mal ral>, the latter being generally 
sold to the sugar manufacturers. The process in the mauiir.aoture ol gur and 
mal rah being°practically the same, a desciiption of ^ri^’-making will be 
Buffioiont to indicate the character of the manufacture of both products in the 
Prorince 

4:6. It may bo said at the outset that the flri'r-mnkmg methods vary very 

little Ibrouguout the Province, any 
McHioflnTBTj- 1 cry little. dillercucB being generally duo to tho skiil 

and industry of the individual <7M;*‘mal£er. 

4:7. The two kinds of cane-pressing mills in use are the hrlna and iron 

roller mill. Both are too well known to 
Cane presses. description. The iron roller mill 

has - come largely into use and is generally recognised by the cultivator to he 
quite a success. Some disiriots still hang on to the helna mill. These tracts 
are mostly in the districts irrigated by Peisian wheels where the cultivator has 
been in the habit of using the tra'h of the cane for rope making. 'It is 
acknowledged by the users of the iion mill that it expresses 10 per cent, 
more juice and costs about onc-balf the labour of the hehia. In the 
face of this it is difficult to see how the argument for the “bclna’* can be 
maintained, but it is probably only a matter of time until the use of the' iron 
roller mills becomes univeisal The mills as a rule either belong jointly to 
several cultivators or are lured by them for the season. 

4:8. The canes are cut and stripped by men who receive as payment for 
„ ^ . tbeir labour the tops and a few whole 

Pres-mg and coUectuig **- 

canes. 

The expressed juice flows into either a large jar or is collcoted by several 
small jars. These jars are made of eaitbenware, but I have heard of cases 
where old Tserosine-oil tins have been used. 

49. When sufficient juice' has been expressed it is poured into the 
_ boiling-pan, being stiained either over 

' the fire or before it is put on the fire. 

The most common practice is to Lave only one boiling pan, but in some places 
batteries of two are used, one, the cooler one, being raised a little higher than 
the other. 

While the juice is being boiled the scum is leraored by ladles and 
either thrown away, given to sweepers or fed to bullocks Where mal rah 
is the product aimed at, the juice is generally cleared by using a preparation 
of the bark of the suJelai tree. Sometimes also the root of the hliimli plant 
is used for this purpose and in rare cases liming is carried out. Milk also 
is sometimes added after about two hours’ boiling. When crystals appear, if 
rah is wanted, the boiling mass is emptied into clear earthen vessels called 
mattis, while if giir is desired boiling is continuod until all the water has 
disappeared and the mass is of a tliiok curdliko caiibistency. 

60. The proper moment for ceasing boiling in botli casos is merely judged 

by the yi/r-makcr himself : no tests are 
employed e.xcept to seo roughly the state 
of the mass by taking out a small quantity witli the fingers. The boiling gur 
is emptied into a shallow circular earthen pan called garni. The mass is 
stirred for a few minutes by a Mur pa and then allowed to cool. 

31. After cooling, the gur is collected into the centre of the gand, beaten 

between the hands, and made into sound 
balls, in -whieli shape it is sold in the 
market. 

The jaggery as a rule has to be sold at once, but the puichaser is usually 
on the spot. 

52. The whole process goes on simultaneously through day and night. 

0«r..«UnBacontM,Bou9procc., 0"® boillUg is finished, a UOW lot of 

.■|^*ve IS ready. 1’hc juice thus stands no 
longer than the time of boiling (2 — 2i- hour»). Collecting pans where used 
are not heated. 

63. As a rule the leaves and trash are sufficient for fuel, but occasion.illy 

where the hehia mill is used and some of 
tho trash is used for rope-making, extra 


Besting tlio gur 


7 ae 1 , 
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fuel in tli 0 shape of Tvood, oo’wdung, or'cotton stalks has to be used. It may 
bo said in any case that no residue gets back to the field for manure. 

S'!. Liming is comparatively rare. I am not in a position to say wbether 
liioing. ‘ it is done completely or not. ^ 


I'ricc of gar iaiocnl inar].cla. 

82 lb«. The cheapest time is of 
season. The price usually is at its 


I am not aware of any process used for preserving jaggery. 

66. Table IV gives the average monthly retail prices of gtvf in the Punjab 

for the years 1901 — ^1905. The average 
works out at about E4-8-0 per maund of 

course during and after tho pz/r-malimg 
maximum in September and October just 

before cutting time. 

06. The cultivator as a rule sells his gw when it is ready for tho market 
and so does not benefit by (ho rise in price which takes place later on. .4 s a 
rule ho considers H3-8-0 to Bdi a good price for good gur at marketing time. 

67. «In tho principal cane tracts the supply of gw is greater than the 
demand'and the surplus gw goes to those parts where oane-growing is less 
important. In the Punjab a ready market is always obtainable within the 
Province. 

68. JPi'ofit and Jjoss udcconnt of Sugarcane cultivation in the Frovince . — 
I have the greatest suspicion of such calculations which are after all only 
estimates. It is no doubt quite possible to give a statement of the cost of 
cultivation in particular instances and even to give an average oOst of produc- 
tion in diilercnt localities, But the cost of production, calculated on tbe 
basis of liired labour, may easily vary to tbe- extent of RIO per aero wbicb in 
many cases is equal to the not profit. 

A record of the actual nett revenue from the crop of one-piece of land for 
a number of years would really be of use, but unfortunately we have no such 
record. 

I append tho actual cost of production at tho Lyallpnr Agricultural 
Station with the ordinary desi cultivation calculated on a hired labour basis — 


L Cvltivation — 

Floughings . . , 

24< enrts manare (SOO maundo) 
Seed (bought) . . . 

Sowing . . . . 

WcodiDg with hhvrpa 
Ilociug with luht . , 

iTrigation cspcnecs . . 

Water rate, ole, , ' . 


II. Mannfttctvre oj gur — 
"Trashing , 
Prcsenig 
Gfzr-tnnldng 


Revenue. 

SO mannds gnr at BS-S-O per maund 
^ Value ot lops, etc (given io trasliors) 


R 

a. p. 

R a. p. 

8 

0 

0 


IS 

0 

0 


IS 

0 

0 


5 

0 

0 


G 

0 0 


B 

0 0 


B 

0 0 


10 

0 0 


54) 

0 0 

5df 0 0 


so 

0 

0 


S5 

0 

n 


7 

8 

0 


OS 

8 

0 

03 8 0 


116 8 0 


per acic. 

. 105 
, SO 


leaving a profit of R18-8-0 per aero. 


135 


*TliIa is tlio ntunl practirp, 

G?ho price of seed given above is, I think, oscessive. The writer has a 
number of such c.'ilculations mtido at Jullundur, Phillour, Iloshiarpur, Karnal 
and 11 olitak, but oonsidors that they arc not reliable enough to publish. The 
cost of //ur-making, however, in caoh caso is about the same, viz., R1 per 
maond of gur. 

X 
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Probably the Lyallpur figures reprosent about a fair average throughout 


the Province. 

other itccbarin* {trodnot. 


69. The other saccharine products from 
sugarcane are — 


(1) Shafiar, urhich is simply gur fi.nely ground. 

(2) Khand, the drained raw sugar obtained from mal tab. The process 

is as follows. The rab is emptied into large leachha vats lined 
with matting holding from 100 to 400 mauuds. At the bottom of 
the vat is placed a mat constructed of reeds resting on bricks 8 or 
9 inches high or on wooden supports. Over the reed matting a 
piece of coarse cloth (pal) is spread. The bottom of the vat is 
drained into reservoirs to hold the molasses. The molasses called 
Shira are frequently collected in earthen jars. The rab having 
been poured into the vat or khanchi is lett for 8 weeks or a month. 
After the mblasses have drained away the mass which remains is 
covered with a water weed called j ala " to the depth of a few 
inches. This is changed every day for about a fortnight. The 
mass gradually becomes clear and takes on a lightish colour at 
the top. This is removed and the remainder covered up again. 
The staff removed is put in the sun and worked with the feet. 
It is now khand. 

(3) MiBri is prepared from khand by boiling it with water and a little 

milk. The scum is removed and the liquid poured into earthen 
or metal vessels where the misri crystallizes. The quantity of 
water added seems to v.ary considerably from one-fourth to an 
equal quantity of the khand. 

(4) Bura, a superior form of mtsrt, is obtained from hhmd by boiling it 

as for misri. The syrup is removed from the lire and stirred 
with two wooden instruments called mQsads. The substance is 
sifted and powdered. 

(B) Taniki misri is the usual misri obtained by pouring the purified 
khand into an iron fray. 

(6) JS^itan misri is obtained by pouring the purified khand into small 
earthen bowls wbcie it is permitted to stay for a week. Some 
shira is extracted and the mass, is now kusa misri. 


Improved oiRcliinci;. 


SnggMtcd improremcnti. 'ITcw voTictici. 


60. Little has been hitherto done in the way of introducing improved 

maebioery for sugar-making into the 
Province. At present only one factory 

exists. It is situated in the Gurdaspur District. After a chequered career, 
during wliich it was found to bo impossible to make the concern pay as a sugar 
factory pure and simple, it has combined the business of a soda-water factory 
and has been lately paying 10 per cent, on capital. The factory deals with rab 
which is obtained from the cultivator. 

61. Introduction of nets varieties . — ^This has been attempted but in a 

spasmodic fashion on ing to the want of an 
organised Agricultural Department. This 

diflBculty, however, will soon be overcome especially as the new agricultural 
station at Jullunderis in the heart of the cane-growing distiicts. 

62. This point cau only be settled by actual tiials on experimental stations. 

t®, “y .improved 

cultivation may be an economic success 
or not. 

The canal irrigation system of the Punjab bas been and is still being 
irxiB.Kon<ao.i.t.» GHormously developed. The question of 

increased well-ii’ngation by oil-engines 
and other motor powers is under consideration by the Agricnltural Department. 
A very large increased area of land will thus have a regular water-supply and 
it is possible that a considerable proportion may eventually become cane- 
yielding. 

64. Probably we may look for more improvement in the manufacture of 

jmproreamrtioaunmaMiMinro, and rc& than iu any other direction. 

^0 existing methods are crude and very 


63. 
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probably wasteful. , It is possible that iustruclioos in better methoclB might be 
of great assistance to cultivators. This might possibly be undoitahen at the 
now JuUundur station. 

65. With regard to the introduction of small plants for sugar-making the 

writer has really too little acquaintanoe 
with the onstonis and prsicticcs of the 
country to express .a definite opinion. There is little d<mbt, however, but that 
small concern'i would have a better chanCB 'than large ones. Tossihly there 
might he a chance through vilLage co-operation in the matter. The small 
native sugar refineries are in the hands of the Innias at picsent, who 
doubtless make a handsome profit. It has boon stated that the decline of “ rab- 
making ” in some districts is due to that fact. 

66. It is difficult to say whether it would be better for one factory to pro- 

„ ^ ^ , duce the sugar from the raw material or 

. V.cto„e. prodae.nB from can.. ^ OUltivatOT for 

that purpose. 

67. The fact that the mZi-making process is profitable aud leaves the cultl.- 

obtcctKnn vator a good price for his labour w'ould 

seem to bo averse to the former proposal. 
The question of transport would also be unfavourable. 

68. The question of Government aid cannot at present he discussed. The 

n whole question requires first of all to be 

gonothoroughly into, and that has not been 
done. Experimental work wifi, be undertaken at the JuUundur station when 
it is established, hut until then little work of any value can he aooomplished. 

S. MILLIGAN, 

Deputy Director of Agriculture, Punjab. 
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11,348 

19,705 



Amb'iln 





8,523 

10,377 

12,350 

16,870 

10,001 

11,856 

1 


Simla 

• 1 



a 

144 





t 

i r 


Eani;ia 

• , 




5,6C7 

4,082 

4,760 

4,829 

2,300 

6,001 

p A 1 


IIoshiarpnT . 





21,074 

22,114 

21,118 

21,021 

11,607 

23,839 


10 

Jullaodnr 





80,010 

31,632 

.!I,181 

27,797 

10,440 

30,103 


11 

Ladhinna 





12,493 

11,896 

11,406 

9,002 

6,381 

11,139 

L 

13 

Bcrozcporc 





3,0GC 

3,103 

2,100 

1,607 

1,030 

2,071 

f 

13 

Montcomcr; • 





1,003 

683 

435 

411 

300 

603 

n 1 

14 

Lilioro • 

■ a 




G.N32 

6,066 

0,176 

Hi i?™ 

2,799 

6,670 

o-{ 

16 

AmnLear 

• • 





10,015 

17,638 

Hi in 

4,101 

17,493 

5 1 

IG 

ilutdaapar 

• • 




49,917 

tt.33l 

63,612 

61,590 

28.260 

60.587 


17 

SialliOt 

a • 



a 

30,690 

30,540 

32,135 

34,010 

21,491 

31.670 


IB 

GniraniraU . 

« 4 



• 

30,071 

22,174 

19,702 

20,492 

9,669 

23,349 

. 

19 

Gnirct 

• a 



a 

7.833 

7,161 

6,466 

0.GQ1 

6,60L 

0,998 

n ■ 

20 

Shahpur 

■ ■ 




1,418 

1.074 

1,500 

2,041 

1,622 

1,065 

5 K'l 

21 

Jbelnm 

• 

a 


4 

804 

312 

205 

233 

236 

281 

DS Cl 

22 

Banalpindi 

a a 




104 

158 

120 

110 

135 

181 


23 

Attock 

a a 

• 



7,624 

1,792 

1,060 

1,667 

1,703 

1,030 


34 

Uinnvali • 

a a 




43 

40 

70 

103 

US 

06 


26 

lijallpnr ■ 

a a 

a 


a 

37,603 

28,083 

33,368 

30,078 

6,842 

32,666 

& 

26 

JlinDi; • 

a 

a 


a 

5,483 

3,134 

1,711 

460 

248 

2,672 

P . 

'27 

Mulbm 

a a 

» 


a 

1,079 

1,370 

1,016 

1,141 

832 

1,167 


28 

UnzalEargarh 

a a 




4, CCS 

0,600 

6,702 

6,392 

4,676 

6,691 


29 

Dcra Qbazi Kban 

a a 

■ 


a 

■64 

61 

78 

83 

03 

77 


■ 



Total 

• 

350,047 





331,301 


* Tlio jcn lOOS Ulag necptl'nid ii Dallied (tsm Mcngci, 


TABtB nL 

Percentage <if Sugarcane to cultivated atea. 


Kamc of District. 

Fcrecnicgc 

nomoik.. 

HisEar 




•00 

District poor, rainfall 15 inches. 

ilohtak , . 




3-8 



Gnrgaon . 




•98 

Insecnrc, • 

Delhi 



• 

3*5 



Ambala 



• 

S'6 



Eanj^ . ■ 



• 

•73 


Hill district. 

Hos^ipiir 



a 

2-8 



Jallimdar . 



a 

S^9 



Inidhiana . 



• 

1 -e 


' 

Ferozepoic 



• 

■0 


Dri', lainfnil 1 1 inchec 

iM'onijTomcrj 



• 

•13 

Vciv drv, rainfall 8^5 inches 

Lahote 



a 

•0 



AmiitEar . 



a 

2-0 


' 

Giirdaspur . 




50 



Siallcot 




37 



Gujianwala 




24 



Gujrat 



a 

•9 



Shahpur 




*o 

«</ 



•Thclum 



a 

•00 


-Hairolpindi Division colder with 

liairalpindi 



* 

•00 


shoiici season. 

Attock 



a 

•2 



Mianirali . 




•00 


Poor distiiot my dry 

I^allpui 



a 

26 


Slight ntinfall, iiiigatiou good 




a 

2 



Multen 




17 


Dw 

1 

1 



a 

IS 

Do 

Dera G-hasi Khan 



a 

•00 

Do 

Average foi‘ the Province 

• 

■i 
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•Tabis IV. 


Shoieing the aveiage monthly wholesale prieei of sugar {taw) at Lahoiefor the years 

1901-1905. 


Kontli*. 

tool. 

IPOS ' 

1003. 

1004 

lOO.'i. 

, 
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a. 

P- 

R 

a* 

P 

R 

/r. 

P- 

R 

a. 

;>■ 

R 

a. 

P 

.Tanuary 

d. 

0 

o 

4 

1 

S 

4 

1 

8 

3 

15 

4 

4 

9 

2 

rebniarj’ 

d> 

3 

6 

4 

3 

8 

4 

El 

itiM 

3 

12 

3 

4 

13 

g 

March 

4. 

3 

6 

4 

4 

4 

3 

13 

8 

3 

12 

3 

5 

0 

8 

April 

4 

G 
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4 

8 
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3 

15 

1- 

3 

14 
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G 

0 

8 

May 
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11 

5 

4 

■1 

e 

4 

wl 
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1 

8 

5 

5 

4 

.Timo 

C 

S 

o 

4 

4 

4 

4 

11 

|T!j 

4 

3 

4 

6 

12 

3 

Jtily 

5 

2 

7 

d> 

4 

4 

3 

9 

4 

4 

■3 

■9 

5 

11 

5 

Atigusl 

ri 

a 

7 

4 

5 

3 

4 

3 

4 

G 

6 


G 

2 

G 

September , . 

G 

5 

c 

4 

4 

4 

4 

5 

2 

6 

E] 


6 

8 

6 

October 

5 

2 

7 

4 

5 

3 

4 

11 

G 

G 

]i 

7 

G 

0 

** 

7 

November 

5 

6 

11 

4 

3 

4 

4 

8 

3 

G 

A 

11 

G 

7 

1 

December 
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0 

2 

4 

1 

8 

4 

3 

4 

d< 

8 

2 

G 

0 

8J 
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Tabi^e V. 


• Export of gitr from the Punjal from 1896-190G. 


Year, 

By tail. 

By land. 

Total. 

• 

Bematici 

IjOOO niBund, 

IjOOO maands. 

1.000 mannds. 



E 

E 

E 



189G-97 . 

• 

450 

120 

570 



1807-98 . 

• 

810 

90 

900 



1898-90 , 

• 

G70 

120 

600 



1899-1900 . 

• 

420 

130 

650 


E^rcEBcd in then- 

1900-01 


000 

140 

700 


Bands of mannds. 

1901-02 . 

« 

350 

500 

850 


1 mnnnd = 82 lbs. 

1902-03 

• 

280 

130 

410 


nearly. 

1003-04 

« 

870 

no 

480 



3004-OB 

• 

670 

no 

680 



lOOG-OG 

a 

210 

no 

320 



Ten years’ average 

• 

' 403 

156 

619 




Tabi® VI. 


Imports of gut anti sugars into the Punjab for 1896-1906. 


Tear. 

Sogar icdncd. 

Sugar unre- 
fined. 

Our, etc 

Total 

Remarl. D. 



E 

E 

E 

E 



1896-97 


770 

^ 1,130 

• •• 

I il 

1 

Expic&scd in tiiou- 

1807-98 


960 

1,360 

«« • 

^ *1 


sands of mannds, 

1898-09 


800 

*■ 1,690 

• • a 

2,300 


1 mnnnd =S2 lbs. 

1809-1900 


680 

720 

1,160 

2,560 


nearly. 

1900-01 


1,030 

370 


2,080 



1901-02 


],.')G0 

G40 

1,280 

3,280 


’* No distinction 

1002-03 


900 

770 

1,380 

3,060 


made up to 1809- 

1903-01- 



810 


.1,220 


1900 b 0 t w 0 0 n 

1004-0.*) 



810 


.3,110 


gvr and unisGncd 

I005-UG 


^ESi] 

840 

■ill 

5,460 

J 

Eugai. 

AvCiagc for 10 

years 

1,128 

004 

000 

2,936 











































TABLE Vn. 


Bttimaled eoniunplion of sugar products i« the Piinjah/o} iheyears 1896-1906. 


■ 

189 nr 

1897.08 

IGBfieO 

1£09- 

IBOO. 

IDOOOl. 

1PD102 

IPKOS 

1(103 01 

ISOMS 

100940 

SimatLi, 

Estinuitcd home prodiio- 

H 

mi 

8,010 

8,S90 

7,610 

8,630 

7,460 

7,72(1 


3,140 

m 

*o 

A 

a 

tiOD. 

Impoits . • 


H 


3,660 


3,260 


3,220 

3,110 


Bi? 

*& 

O flS 

Totiil . 

|T!p!! 



10,8a0 





EKfiS 

8,590 

m S 
*S R 

Sodnet— Exports 



690 

660 

fg 

860 


4E0 

680 

32(1 

5 w 

Total home eoneumplion 

10,220 

E,080 




10,960 

10,100 10,460 

10,200 

8,270 

bC» 

cl ■ 

Dcdnct— EoEned angiis 

mm 

980 

800 

G80 

l.OSO 




1,220 


B 'U 

e 

Fd s 

S «* 

Consumption of Gitr and 



0,810 

9,020 



s 




gs 

unrefined sugar. 











<4 1 

Ca 1 

c; * 


TABLE VIII. 

Analysis of oil tahe^— Punjab. 



n.o 

Alh 

F.ind 

on 

VTsolr 

fibte 

AlbniK. 

Xon albad 
K. 

TelalK. 

PhOB, acid 

Bnpo (sorcon) esho > 

6.81 

870 

1*69 

1028 

986 

436 

■31 

4*66 

2*68 

BoeLol (Tsm Mira) cake 

6-91 

7*17 

1*14 

635 

784 

600 

■37 

6 37 


ScBamnm (Til) cake 

693 

14*10 

200 

81)8 

8*67 

6*fi7 

>32 



Toria sake . 

7'40 

8*64 

3-SO 

1131 

8 32 

4*46 

•29 

476 


Caiteccako . . . 


s< 

sss 

• ' 


• ss 

••• 

3-98 

T-93 


TABLE IX. 

{Eiiraetfrom Lyallpvt Faua Report 1903-04') — To show weight tn lbs. of canes per acre and pereentages 


Area 

Bcmla 

Bcrcii 


ith 

}th 


jtii 

jtii 


ill. 


Muaro applied 

Uetbod ol eiltl. 
rgtloa 

DiicripUon o( netbed 

0mm rn xcbb xir 
rovifasn 

Frsctsncx. 

Qien 

topip**? 

ftor. 


Can's 

Jolce 

01 r 

Joke to 
Couc 

Carlo 

Joke, 

Grr to 
Cbop 

Foimjrntd 

manure 

lOOlbe.E. 

per sore 
before sow- 
ing + oil- 
eske 60 Ibi. 
N. per acre 

SB a top 
dressing. 

Behar Sjetem 

Trenches about 14" deep 
ore made 2V spare. 
Cnltiugi am plsntea on 
both ndes of the trench 

20,018 

12,028 

3,213 

6000 

27*00 

1020 

8,780 

The sanes 
were trashed 
in the field 3 
weeks before 
the harvest. 

Mauntine^ 
S.stcm (modi' 
fied). 

Two cuttings are planted 
in each pit dog 3" deep 
nnd S' apart between 
ridges made oceording 
to the Poona Syslom 

35,062 

19,280 

3,400 

65 00 

1780 

0 70 

ei 

a' 

Poona System 

Ditto 



"33.730 

.22,610 

16,296 

13,372 

2,800 

e 

2,112 

^30 

6932 

17-33 

1800 

8 30 

» 

10 70 

14,620 

1 8,862 

1 

1 

1 

Coniitry 

sjetcni 

The enttings are plarec 
in the furrow behind the 
nntiyo plough, end the 
field is levelled. 

39,776 

24,620 

6,OOS 

« 

69-3 

213 

126 

18,010 


Atb — FlsneUnr . 8 ( WateilDcs 

ntniniii . 8 I 'WaliilD{i (iDlbeTatlilynpnlncBt) 

t 


.. SO 
. If 
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TABLE IX—iContd.) 

{Extract from Lynllpur FarmBeporL 1901-05)— ‘To shovo loeigMs in lbs. of const per acre 

■ and peroenfages. 


n 

•P 

o 

« 

< 

i* 

Of 

1 

IM 

2- 

1 

' Manaia nppliod 

' 

OUTTimK X>B& 
ACBB TX TtHa. 

FsnoB'SiAOis OP. 

e* 

»« 

u 

a 

Rt 

§f 

d 

a 

u 

«• 

g 

U 

q 

Ol 

P4 

A 

1 

PH 

1- 

1 

Hemascs 

« 

«> 

cs 

cs 

U 

fie 

■S 

tl 

» 

Cs 

to 

ot 

5 

e 

■*» 

8 

9 

Our to juice. 

n 

u 

e 

3 

k 

9 

Cb 








i 


lbs 

lbs. 

1 



Caior c ilcii ISO lbs. N. pT acio befora 

if,caa 

7,372 

1,310 

8.034 

9-21 

1817 






sowing'. 









' 

*? 


n.poctkolSO lb« Sf, per aero before 

1?,100 

10,100 

1,820 

69 00 

IB 02 

Kim 

829 

3,282 



"fl 











SI 


FanojardmanurolSOIbi. N. per ncre 

4,772 

3,030 

001 

7711 

1011 


9,3E4 

702 


E 

d 

befaro •oiriof'. 












Farm yard inaauie 100 Ibi. N per nete 

U),S90 

00 

Cl 

o 

3 

1,700 

6040 

1753 

881 

9,603 

1,833 

> Flouebinga 1 

44 

w 

before anrin); and uitro SO Ibe S 












per Doro as top drcismt' 









TVeedinga 8 



Form yard in mure 100 Ibi N. prr aero 

6,513 

3,892 

OCD 

7010 

1090 

11-89 

E&EjI 

008 

Waterings IS 



beron< Mil in? <ind tape eiko GO Ibe 












17. per acre a* top ilretjing;. 












Farm yard manure 100 lb« N. per aero 

11,000 

6,131 

001 

40 00 

17’5S 

8-10 

4.781 

1,710 




before aoirins and castor eibo GO 







1 





Ibe S. oa top dneuing. 












Unoiannted . . ^ . 

0,152 

3,610 

621 

Gl'lO 

14-90 

812 


1.173|. 



Results of the Experiment with methods of cultivating sxtgarcane. 
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OWTUBB PSIt 

Fesczsxaoe. 









A0LE. 





i 


•i 

1 










P 

13 

• M 

•3, 

? 

Method of culti- 
ration. 

Dceetipt'oa of method 


rear. 




b 

P 

P 

Cl 

C> 

Cl 

e> 

s 

P 

Ot 

n 

01 

t 

o 

0 ' 








o 

.*» 

o 

e 

£ 

8 

b 

-1 

9 

a 





5 1 

Cs 

u 

*3 

c 

9 

& 

o 

u 

3 

k 

a 
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•• 

ft ' 
Cl 

O 

«* 

o 







lbs 

lbs 

lbs. 







Bcbar syitcm . 

TVi'Orlici abjul 14 inrhea deep are 

( 


Bwffi 

12,028 

3,243 

CO 00 

700 


8,780 



made Si feotnpait. Crttinp 

S 










u 

Cl 

SmO 

-■2 a 

g 

■■O S ei 


are planted on both side* of tlie 
treoeb. 

i 

1001 OS 

16,904 

8,276 

1,314 

19-81 

024 

7-92 

18,603 















- + E s 

Mnurltiui BIS- 

Tno cnitings aro plaoted in cich 

( 

■Emi 

36,062 

19,230 

3,400 

I^Ij 


KES 

16,721 


8^2.5 

tom (modiOed) 

pit dug 8 inebes Oolp mid 2 



1 


1 

1 





Icct apart between inlgrt made 

j 





1 

1 



*3 

ef 

w 

o 

u 

1 s . A 
szss 
b£~' •> 


Bicerding to ibo Fmiib aietem 


190^1 05 

7,020 

3,490 

670 

47-Cl 

1066 

1 7-87 

0,190 

19 















Foona gyetem . 

nidges aro mado 2 feet apart In 



EEEIi 

IC,S90 

2,800 

: 43 30 

17-83 

6-30 

14,620 


g • 

1 bods of lO* N Itf and ouitings 






i 





Si 

1 


am planted between tlio ndgcs. 

1 

1001-05 


7,024 

1,104 

CG-37 

i 

10-67 

0-84 

1,934 



Ditto 

As above, but the eanea ate trashed 

f 

lOOS-dl 

1 

22,ri4'> 

^^3 

1 

2.412 

1 

GO 82 

18-00 

m 

8,862 




3 wcohi before harvesting 

i 

1901 05 

8,010 

jymll 

088 

1939 

10-12 


4;4S0 



Cnuntry i^attm 

The Giitlings ate placed in the 

r 

1903 01 

1 

39,770 

1 

33,520 


69 80 

21-80 





fumiw behind the nntivc 
ploagb and the field is levelled. 

1 

1901 05 

11,900 

6,484 

Bi 

40 09 

1768 

8-10] 

4,784 



rioagiuiigi Weedlu^ Wttetini^ 30— 31i 
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Btiema. 

This note follows, as far as possible, the Hues indicated in Mr. Barber’s 
“ Scheme for Provincial enquiry into tbe Sugarcane Industry,” and the sections 
follow the paragraph numbers of Mr. Barber’s paper. 

1. It may at the outset be said that if India has' certain advantages over 
other sugar'producing countries, such as its oheap and abundant labour, ctc.^ 
the scarcity and consequent dearness of labour in Burma put it at a great 
disadvantage in sugarcane as in all other products in which it must compete 
with India, and for which it has not a specific market of its own. A low rate 
of cooly hire in Lower Burma is 8 annas a day or BID jjcr mensem, and subject 
to coirection, I imagine that this is very much higher than the labour rate in 
other sugar-growing parts of India. Tho rates forlabour to manufacluro the 
sugar would be pioportionately in excess, so that, as a commercial venture, 
sugar is not likely to take much hold in Burma. 

2. Climate . — The principal .sugarcaue-groning districts of Burma arc — 
Amherst, Thaton and Toungoo iu Lower Burma and Ynmethin and 

Kyaukse (rather for quality than quantity) in Upper Burma. 

Tlic following statement shows tbe maximum and minimum tbermomoter 
readings at tbe recording stations in these districts for the year 1005 : — - 

litatement shoioing the Mviimum and JlTaxtmuvi Tkorinomeier's readings at the 
recording stations of Amherst, Thaton, Toungoo and Tamelhin hy months 
for the year 1905. 



1 

«• 

9 

•g 

Ch 

1 , 

' S 
£ 

it 

1 < 

t p- 

9 

a 

a 

tarn 


1 

1 

} •* 

to 

9 

.2 

6 

9 

A 

i.0 

VJ 1 


I. 

£ 

B 

*m 

tm 

c 

Cl 

e 

u 

b 

P 

AMHCRST (MODIiMEIN) 




1 • 
1 

1 

1 



1 

1 




1 

1 

I 


Dry minimum ibcrmomctcr 

GiiZ 
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709 
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01 SO 

Dry maximum do 

87 61 
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8SC0 
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t 
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1 1 
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i 

i 


Dry miuimum tlicrmonictcr 

(iiS3 


CS32 


72'81 

72'53 i72t:C 

7316 

73 67 
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IroG? 

f.700 
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87-CJ 

91 39 
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Pl'OO 
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[79 03 
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Iiaiufall.—T\\Q following statement shows the recorded rainfall by periods 
for each of the districts speoitied for the year 1905 


Diitrieti. 

From let 
lairanTy 
to 3lrt 
Uarch 

From lit 
April 
to 30th 
June. 

From lit 
.Inty 
to 30th 
Scpiembor 

From 1st 
OctobC' 
to 31it 
Dcconibcr 

Total. 






luclips. 

luchci 

Inches. 

Inches. 

Inches. 

Amherst (Moulmcin] 

• 

• 

0 

G2-5B 

104*40 

11*31 

178*19 

Thnton 

• 

• 

■ 

■ 

0 

8*1*17 

140 49 

7*25 

231*91 

Toungoo 

• 

• 

■ 

• 

OGO 

24*55 

0.1*38 

9*77 

89*30 
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• 

t 

• 

• 

1-07 

1 8*(I5 

18-8C 

7*7*1 

35-72 

Ekyanlcsc 

• 

• 

( 

• 

2-53 

1 

4-P3 

1 

13*60 

7*56 

28*62 
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3. The age of sugarcane cultivation in Burma , — It is diillcult to trace 
the past history of sugarcone cultivation in ' Burma. The principal suearoane 
tract of Burma has alirays been the Bilin township of tbo Tnnton "Di'-triot, 
and writing of it in 1882 Mr. J. E. Bridges, I.O.S. (retired), says: "In 
Burmese times tliere were small patches of blach cane grown round Bilin and 
sugar was manufactured in small quantities. Shortly after the Englisli took 
the country the ‘ Madras oane ’ was introduced from Moulmein, and it is now 
the cane almost exclusively grown in this tract.” Tliis is the only reference 
of any value that I can trace. 

4. The extent and character of cultivation . — The following statement 
shows by districts the total area under sugarcane in 1906 : — 


' 'Diitrict. 

Area. 

DiatrioC 

Aiea. 

. 




Acres. 





Acres. 

Akyab , 

• 


• 

201 

Amhcnt 


• 

• • 

688 

Kyauipyn 

• 


• 

60S 

Tavoy 


t 

• • 

62 

Sandoway . 



i 


Mergui . 


• 

a • 

81 

Hsinthawaddy 



• 

131 

Thayetmyo 


• 

» • 

24 

Pegu 



« 

182 

Pakokka 


• 

• • 

SO 

Tliainiwnddy 

• 


* 

657 

Mngwo • 


• 

• • 

1 

Promo 



• 

807 

Mandalay 



• • 

2 

Maubin 

• 


■ 

127 

Bhamo . 



■ 

8 

Pyapon 

• 


« 

104 

Myitkyina 


• 

• » 

10 

Pas^om . 

• 


« 

185 

Kaibn . 


• 

• • 

2 

Honzada . 

• 


• 

157 

Lower Cliindwin 

• 

• • 

2 

Myaungmyn 




447 

Upper Chindwin 

• 

■ • 

5 

Toungoo ■ 

• 


• 

1,868 

Kyauksc 

■ 

• 

• a 

381 

Sabreou . 

• 


• 

140 

Meiktila 

■ 

■ 

■ • 

258 

Thaton 

• 


• 

4,291 

Yamethin 


• 

9 * 

1,687 

4 







Total 

12,710 


The total Provincial area Cor the past five years has been — 


Years. 

1001- oa 

1002- 08 
1008-04 
1004-05 
1006-06 


AoroB. 
. 15,286 
. 10,277 
. 13,108 
. 11,808 
. 12,710 


Total . 68,083 

It will be noted from the above statements that the cultivation is scat- 
tered in small areas over many districts and that only in three is there an area 
of over 1,000 acres. The total, never great, shows evidence of shrinkage ; but 
this is so small and the total area affooted so insignificant that no particular 
reason can be assigned. It may be noted that Mr. Bridges found 3,768 acres 
under sugarcane in Thaton in 1882, so that there has been some increase 
there. 

General character of the cultivation . — In newly cultivated tracts in 
Lower Burma it is a common practice to take a small crop of sugarcane off 
newly cleared land preparatory to laying out the land in continuous paddy. 
This is generally on a patch of about an acre or so near the river bank, and, in 
fact, in most districts of Lower Burma this is about the estent of the cultivation. 
In the Bihn township of Thaton District, however, Mr. Bridges found oane 
onltivatiou pretty constant on one piece of land with fallowing every second or 
tliird year ; in some oases the fallow area being planted out in paddy with 
sufficient spaces between the paddy to allow of cane tops being laid down in 
Soptember. In this same tract in 1897 it was found by the Bottloment Officer 
that as a rule only half a holding is worked annually, the other half being 
fallowed for about ton months, «.e., between the cutting of the crop and the 
preparation of the land for the new one. In Yamethin, Upper Burma, sugar, 
cane rotates with early sessamum every alternate year, the period of fallow 
being three to four months in the year, i.c., between the reaping and sowing 
of the respective crops. 


T 
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In Tonngoo sugarcane is either groTrn in the ordinary method of Lower 
Burma without irrigation or manuring or on high poor land of sandy loam 
which is well manured and irrigated from a surface tank or well. As a rule 
tliis land' is deteriorated paddy land, hut after a- sugarcane crop has been 
taken off, the treatment which the land has received to produce this crop 
leaves sufficient fertilising material in the soil to give a good crop of paddy 
and it reverts to its original crop for two or three years. 

In Kyaukse sugarcane, witli the other crops or the district, receives the 
benefit of the elaborate system of irrigation which the district enjoys. Sugar- 
cane generally foUows Goa beans, is always imigated, and is only planted over 
in three years on the same soil. In Moulmoin and in • a few other districts we 
find both methods— the casual shifting cultivation and the permanents. 

Relatively the permanent method of cultivation found in T baton is con- 
sidered the most important. The small areas recorded against other districts 
arc simply small patehes on the borders of creeks planted with coarse sugarcane 
which is only used as a sweetmeat and not' manufactured. The bulk of the 
Bugaicane of Burma is so used. 

Origin of the soil. — Mr. Bridges thus describes the soil in Bilin : — 

“ The soil of the valleys of the Bilin and Thebyu rivers is almost entirely 
deep grey loam, mixed here and there with light clay. The land is covered 
by the floods for a few days at intervals during the rains to a depth of two or 
three feet and a thick layer of alluvial soil deposited on it.” The' Settlement 
Officer in 1897 says that; A sandy silt is preferred for cane cultivation. 
Given this soil over a good clay, the outturns are as a rule good. The rivers 
overflow their banka two or three times every season, thus giving the necessary 
amount of water to the plants and at the same time making fresh deposits. 
Cane is also grown on higher land when they depend on rain. In Toungoo 
sandy loam is the favourite soil. In general the favourite soil is either deltaic 
or alluvial formation revived from time to time by silt deposits. Xam sorry 
that the short time at my disposal has prevented me from making the collection 
of soils suggested. 

5. Varieties of oane groion.—l note on this with diffidence as I have no 
botanical adviser. Mr. Bridges noted the following . 

(1) Black cane (in Burmese times). 

(2) Madras cane introduced shortly after we took the country, of yellowish 
colour and so flexible that it does not require any supports. 'It grows to a 
height of 10 to 12 feet. Percentage of sugar in juice by saccharometor ranges 
from 20 to 27*14!. Percentage of coarse sugar in juice ranges from 12*C2 to 17 
per cent. 

(3) The Kaing Kgan^' so called from its resemblance to Kaxng or 
elephant grass. "Whitish in colour, and grows to same height as Madras oane, 
but is much thinner. Also flexible and does not require supports. Juice 
contained 21*4!3 per cent of sugar by saoeharometer and 13'4-2 per cent of 
coarse brown sugar according to actual expciimont. 

(4) The "A»yagi/an’’ or Upper Burma oane, reddish in colour with 
short thick joints: 20 per cent, of sugar by sacoharometer :■ 12*62 per cent, of 
coarse brown sugar. 

(6) The ** KponJigoinig-gyaia ” — ^Large cane of greenish colour with short 
thick joints ; 14*28 per cent, of sugar by sacoharometer : 8*94 per cent, of coarse 
brown sugar. It grows host in alluvial clay when it gave 22*86 of sugar by 
the sa3charomctor and 14*31 of coarse brown sugar. 

Both these canes are very brittle and require supports. They are eaten 
as a sweetmeat and cannot be utilized for making sugar as they break at the 
joints while passing through the mill. These are probably the most popular 
canes and the most largely cultivated in Burma. 

(6) The “ Kyannet ” or black cane is a thin cane of a dark purple colour. 
It has green leaves and yields but little juico ; 24*26 per cent, of sugar by 
saccharometor ; 16*10 per cent, of coarse brown sugar. 

There is another variety of black cane with purple leaves which is used by 
the Burmans as a cure for insanity. 

Mr. Bridges’ enquiry is probably the most exhaustive that hai been made 
mto the varieties of canes. 
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The "Madras cauc,’' introduced about I86O1 is (ho most general in places 
Tfliero 678tematio oultivntion is gone in for ; otheruiso Nos. 4 and 6 aboTe. 

6. Recorded introdiictton of new varieties. — Theio aro no recorded ex- 
peiiments with exotio canes in Burma. As noted above, the “Madras” cane 
is generally distiibutod over the country. It i«? reported, however, that 
“ Mauritius ” cano grows luxuriantly and abundantly in Mr. Milne’s grant 
at Zeyawadi, Toungoo, An experiment with Ohineso cane in Kvaukse 
failed. 

7. “ Sports ” a 7 id seedling oanes, — ^No now oanos are known to have been 
so produced in Burma. 

8. Ollier sources of sugar and spirits. — No sugar is manufactured in 
Burma on any scale from any other source. The juice of the toddy palm is the 
favourite liquor of the drinking section of the community. 

PART II. 

CULTIVATION. 

9. Planting and reaping seasons — In Lower Burma. — Plant in Septem- 
ber : also when ' ratooning * is in vogue from November to the beginning of 
January. Heap about November. 

In Upper Burma . — Sown broadcast or planted in December and January 
and reaped in November to January. 

10. Rotations and mixed o'opping. — In Lower Burma tbo cultivation in 
the main sugaroanc-growing tracts is generally permanent. Occasionally peas 
or oilier vegetables are taken as a catch crop in the cold weather. Generally 
only half a * iilantation is worked each year and a crop of paddy is frequently 
taken off the part not devoted to sugarcane. 

Paddy and sugarcane thus practically rotate. In Upper Burma sugar- 
cane rotates with early sesiamum every alternate 3'ear, the period of fallow 
being three to four months in the year, *.c,, between the reaping and sowing of 
the respoctivo crops. 

11. Ratoons. — Mr. Bridges notes that when ratoons aro sufficiently thick 
no new plants are put down after the cane has been cut, but as a rule cano 
toi)S aro planted in the intervals between the ratoons 

Pifteon years later the Sottlomont Officer saw only' few instances of 
ratooning in the samo tract and was told that iho owner Avas lotting his plants 
ratoon either becanso ho ivas unable to procure more cane to plant or in order 
to obtain seed to plant the following y^ear. The Sottlemont Officer notes that 
in Amherst they ratoon on an avoiagc for three years, oocnsionally for five 
years. Hatooning seems io bo rare in Upper Burma. 

12. Preparation of the land for 2^1 anting. — Tho land is first cleared of 
all weeds and then ploughed up. The plough usod is an iron one, and to 
make the furrows a wooden piece, in shape something like a bat, is fastened 
on to the bhidc. About a montli or so after the cane is planted the ground is 
earefiilly weeded and tho soil loosened. This may be done only once or it 
may bo dono three time.s during the year. It depends on tbo quality of the 
soil, tho amount of Avoeds Avhich spring up and the intorost of the cultivator. 
Usually tbo Avoeds aro removed and the ground loosened tw'ico. In Upper 
Burma, for this crop, as for all otbor crojjs, tho methods of cultivation are 
somewhat more tborougli. Tho laud is well ploughed and harroAved, trenches 
G foot apAi’t and l-i* feet wide aro tlion made by moans of a plough and in the 
tronehos holes, 12 inolios deep, are dug with spaces of 6 inches between them. 
After tbo showers of April and May when tbo plants are about 4 feet liigh the 
trejiohes aro filled up and Ihree'Aveoks after tho ground betA\'’cen the rows is 
well hood and loosened. In July and August small drains are made from end 
to end of the field to prevent fioodiug, and tho earth thus obtained is used for 
banking and suppoiting tho plants. Until tho end of tho rains Aveoding and 
repairing iho banks are carried on. Only famyard mamu’O, and that sparing- 
ly, is used. 

13. Planting. — After tbo land is furrowed the cano is cut into pieces 
about 1^ feet long, each piece having three or four eyes and is laid along tho 
furrows with about 12 inches interval between oaoli piece. This is done in 
September or October, sometimes a little later. A little earth is spread over 

It a 
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eacli piece. If cane tops are nsed instead of cane pieces, after weeding, boles 
are dug, each about 1 foot in depth and 1 foot across- Cane tops soaked 
in water to induco germination are then planted, generally three in a hole. 
The holes are then filled up, water poured on and the soil well pressed down. 

14. The source from which the seed is obtained, — The Burman evinces a 
preference for cane pieces as against cane tops, his theory being that the out- 
turn of jaggery from a field planted with pieces is much larger than from 
one planted with tops. In flooded land when planting is late, tops are used 
for filling up intervals. 

15. The part of the cane nsed for planting, -—The general practice in * 
Burma seems to he to cut up the whole cane into sets and plant them, only the 
lower rooting joints being rejected. 

-cp16. The actnal preparation of the sets for planting. — ^There are generally 
three joints to eacli piece of cane used for planting. Canes which have 
flowered are never used for seed as they are considered worthless for planting 
purposes Occasionally cane tops are soaked a few days in water to induce 
germination, after which they are planted out. Nothing is done to resist 
fungoid attacks. 

17. The number of sets per acre.—Tjo. Tamethin, where veiy careful 
enquiries were made by the Settlement OflScer, the number of' sets per acre is 
given at 11,160. The average for Lower Burma would seem to be just about 
12,500 in., the best land and 9,600 in second class land. There seems to be 
generally a certain amount of method in the planting. 

18. The mode of planting. — ^The cane is ordinarily planted in trenches 
with intervals of a foot to a foot and a half between each cane and the cane is 
subsequently banked up. There is an interval of about 6 feet between 
trenches. These trenches are gradually banked up till they become ridges. 

19. Supplying vdeancies. — The Burman does not worry himself about 
failures and seldom, if ever, Alls up vacancies I am not in a position to make 
any remarks on the keeping of canes. 

20. Seed beds and nurseries. — I have not come across these in Burma. 

21. Stool-planting. — No instances of this have come under my notice. 

22. Irrigation and drainage.— In. Lower Burma irregular irrigation from 
wells or streams is sometimes resorted to. In Kyaukse the land chosen is 
first well irrigated before planting. It is again irrigated 2^ months after 
planting if the land is at all dry ; and again a mouth and three months later. 

If the field is at all water-logged a drain, 4 feet deep, is dug round it. 

23. Cultivation. — Before planting the land is cleared of grass and weeds. 
About 10 days after the cane has been planted the earth is loosened in the 
intervals betw’een the holes and the cane pieces further covered up with mould. 

In the beginning of January the earth is again loosened and (he plants further 
covered up. About the month of May the land is again cleared of weeds and 
grass and the plants are then left until the month of August or September, 
when they are stripped of the leaves that have become old and withered. 
Clearing of weeds is done once or three times a year with the '* Mamooty ” or 
Burmese dah. 

24. Manuring. — ^Is little used in Burma ; the only manure available is 
badly treated farmyard manure which is occasionally used for sugarcane 
before planting. The trash is sometimes burned, but not universally. It is 
more generally used for fuel for the Tnilla 

25. Treatment of the canes during growth.— TMs is described in para- 
graph 23 

26 Treatment of the fields preparatory to reaping the canes. — In Burma 
the fields receive no special treatment. 

21 to 32. Disease Thenomeno.—^Sho disease which is most commonly 
known is red smut, while w bite-ants and the moth-borer are very common. 

In the total absence of scientific advice I am not in a position to note on the 
specific diseases referred to in these paragraphs. 

33. Beaping.-flhe canes bloom about the month of November ; they 
are then severed with a dah from the stool close to the ground, The tops and 
branches are cut off, the former being used for seed and the latter for cattle- 
food ‘. the cane is then out in two pieces of about 4 feet each and carried in 
bundles to the mill. 
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84i. Deterioration after cutting. — ^The miE and furnace are alu’nys erected 
in the holding and close to the cultivators' hut : only sufEcient cane to feed 
the mill for one day is out: there is tboroforc no time for deterioration 
after cutting. 

3B. Mode of cutting the canes. — As close to the ground as possible ; the 
tops extending to where the liard cane is mot. 

36. Yield per acre «« caites. — Average number of canes in Sfr. Bridges’ 
enquiries 10,809— average weight 37,378 lbs. In 'yametliin the average 
number of canes was 18,492 ; but the weight was not taken. In tlie area 
operated on by Mr. Bridges, the Settlement OiEoor in 1897 got the following 
results 

Average number of canes per acre : — 

Clans T laud ..... 12,577 

,, IX land ..... 0,503 

'' Average weight of canes per acre (after tops cut off) ; — 

Cla^B I land ..... S0,704> lbs. 

„ II land ..... 18,Sl‘]i ,, 

In Toungoo in Class I land the average number of canes was found to he 
12,800 per acre and the weight 60,108 lbs. 


PABT III. 
manui?a;ctub.e. 

37. Manufacture of jaggery or gur. — The old form of mEl described as 
follows by Mr. Bridges is still in very general use. “ The mill cinshsts of two 
heavy upright cylinders, about 1 foot in length and 2 feet in diameter. The 
cogs are circular and are cut in tu'o rollers superposed to the crushing cylinders. 
A shaft about 12 feet long is fixed to one of the upper cylinders and is turned 
by a buffalo yoked to it. A few improved machines are now used : they consist 
of three upright pyingado cylinders and the middle cylinder to which the shaft 
is attached turns the other two by means of short straight wooden cogs.” 

Generally the older pattern mEls still find favour ; but in places they have 
been ousted by the newer pattern. ^ Mills with only two cylinders but with the 
short straight cogs are also now in use. As all oancs are pressed twice and 
sometimes thrice there is some saving of labour in having a three-cylinder 
machine, for as the cane is passed through from one side it is passed back again 
from the other. 171111 only two cylinders one man has to he constantly gather- 
ing up the partly crushed cane and carrying it round again to the other side. 

As the juice is expressed it Hows into a bamboo frame beneath the mill and 
from thonco through bamboo piping into an iron pan iu the furnace room. 

” The juice is carried in chatties from the receiving pan to the iron boiling 
pans which are placed there in a row over a furnance dug in the ground. The 
fire is kindled at one end of the furnace and boEs all the pans in succession 
on its way to the chimney. The liquor is at first placed in the pan furthest 
from the fire, and as it evaporates it is passed on by means of ladles to the 
next pani and from this to the pan immediately over the fire. It gets thicker 
as it posses alone, and the impurities are removed liy meaas of a wooden skim- 
mer. In each pan is placed a bamboo frame-work to prevent tlie boiling juice 
from escaping over the sides of the pan. After the juice in the third pan has 
become sufficiently lliiok it is taken off the fire and passed into an iron pan, 
where it is allowed to cool for a few minutes. It is poured on a bamboo mat 
spread evenly with a piece of hone and then divided with a piece of pointed 
bamboo into small squares. After it has become bard it is broken into cakes 
and packed away into bamboo baskets covered with leaves. Each basket contains 
about 176 lbs. of jaggery.” 

Mr. Bridges introduced Thomson and Mylne’s-miEs into Bilin, They were 
considered a great improvement on the wooden ones, hut the cultivators objected 
to the small size of the cylinders : they would have hollow cylinders with a 
diameter of 1^- feet and a length of one foot, thus increasing the speed of the 
mill witliout any additional strain on the cattle. They would also have the 
shaft 10 instead of 7 or 8 feet long. As compared with the Burmese machinq 
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in general use the Thomson anrl Mylue mill vvas 12 per cent. sloTVor, but yielded 
20’28 per cent, moro juice and jaggery : as compared with the improved 
Burmese it was 25 per oeut. slower, but yielded 7'4s0 per cent, more juice and 
jaagery. 

Fuel . — Tlie cultivators and their hired labourers bring in enough fuel 
from the jungle. The cane trash, after being dried for a day or two, is also 
used as fuel, not by itself but vith wood. 

Sv gar-refining . — Several attempts have been made at sugar-refining, but 
the net profit on the work was so small that these attempts were not repeated. 

Prices . — ^The prices fluctuate so much that it is hard to say what an 
average local price for jaggery is^ In Bilin the average opening price is nearly 
always ESS per 100 viss, but it goes down very quickly, as low perhaps 
as EIG. A good deal of course depends upon the quality of the jaggery. 
The hard yellow cokes will keep longer and are worth about 10 per cent, 
more than the darker and softer cakes. The wholesale price in Ilaugoon 
is B36 per 100 viss in September and E30 in March, but the prices often 
fall much lower. The demand does not seem to bo great, and is certainly not 
continuous, and a considerable amount of the jaggery, it is understood, comes 
from Madras. 

38. Profit and loss on sugarcane culiioation ^ — The area under sugarcane 
cultivation in Burma is so small and scattered that it has in most cases not 
received special attention from Settlement Officers, hut has been inoludod 
amongst minor miscellaneous cultivation. Enquiries into profit and loss have 
however been made in Bilin, Amherst and Tamethin with the following 
results. Oultivators in Bdin always calculate by the ta — theoretically *29 of an 
acre, but owing to local variations taken by the Settlement Officer at '86 of an 
acre. The following is the cost of cultivation per ta : — 


Clearing, ploughing, cutting up enno and planting . . ,20 

First loosening and weeding 18 

Second loosening and weeding Id. 

Seed c-mo 60 

Tools (annual cost) Id. 


Total . 12 0 


This equals E3di per acre. Deducting half the cost of loosening and 
three-fom’tlis the cost of clearing and ploughing for home wurk wo get E2G 
per acre as the cost of cultivation. 

An average outturn of jaggery may be taken at 700 viss per ncre. The 
monthly wages for cost of manufacture (one boiling gives G’5 viss of jaggery 
or about 1,370 viss per month) are — 


Two outteiB atHll ........ 22 

Tno buflalocs at Sd S 

One heidsman ......... 7 

One cook .......... 20 


Total . 57 

Bupeos 29 per acre, the average outturn being only 700 viss por acie. 
Implements. — (Annual) : — 


Ono mill costs BdO, lasts 6 yeais 

• 

n 

8 

Four cauldions cost S5 each, last d 3 ears . 

■ 0 

6 

Baskets, oil, etc. ...... 

• • 

. 9 

Flongh and futanco icpaiis .... 

• « 

. 10 


Total 

. 32 


The average holding is 4i’S2 acres: cost of inaploments per acre Eld. 
Cost of living is E7G per acre. The average price to meet the numerous 
fluctuations is taken at E22 per 100 viss Leaving the cost of living out 
of the amount we get 7 (00) X 22— (S26+29 +ld,=B13d— E69=85 per 
acre, or deducting cost of living H75 por aure=Es. 10 profit per acre. 
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In Amherst n’ith a price of S30 per 100 viss, and exolading cost of 
living, the Settlement Officer, got a net profit of E6 6.61 per acre. As the 
ordinary sugarcane cultivator has usually other land, it is difficult to-equate the 
proportion of his cost of living u’hioh should be put down to sugarcane separ- 
ately. TTith a proportionate reduction the profit would probably be about the 
saino as in Bilin — RIO per acre, clear, after doduoting cost of living. 

In tho Tamothin report the cost of cultivation varies from B76 to 
HOY per acre. On a valuation of cancs at Rl-8-0 per 100 with an average 
yield per acre of 10,000 wo get RloO— R76=Rs. 76 or R150— R97=H63 as 
profit per acre (without cost of living). 

39 Qhnraoler and ricJiness of the Juice . — In the absence of the cbemicil 
analysis (and I understand none has ever heen made of Burma oaue) I can only 
write in an amatciu’ish manner on this paiagraph. 

The Settlement Officer in Bilin found the povcontago of juice in the cane 
to bo on an average 57 "79 in first class land and 55*61 in second class, and tho 
percentage of jaggery in the juice to be 16'81 and 16-18, respectively. These 
are the only statistics on the subject I can trace except the early investigation 
of Mr. Bridges. Ho found from 2ili-26 to 2<t*7l per cent of sugar to juice and 
from lili'diS to 15*76 per cent, of jagger3' in tho juice. 

40. Surjar-maTcing . — So far as I know this is not attempted in Burma ; 
and the present small acreage under this ' crop hardly suggests that tho 
Burma production will ever afioot the commerce of the world.- I hope to he 
able to bring samples from the Rangoon bazaar as suggested at the end of this 
paragraph. 

Tho Chief Oolleotor of Customs reports that the imports and exports of 
sugar are as follows for 1906 : — 


Statement tjiowing the imjtotfs of sugar, reined, into the Fromnee of Burma during the 

Calendar gear 1905. 


l ounti \ o{ aliipincnli. 

Oonntrj o{ origiii 

Qoitnlifiy. 

Value 

nnuABKt. 




Cwts. 

E 


Poubiok Thauii. 






Sugar, tefined. 






United Kingdom 

• 

Austlia, Belgium, Ernncc, 

7,819 

83,716 




Germany, Holland, i’ein. 






Java, Straits, Edunion, 






Demerara, T rinidad. 






Guatimala, British 6u- 






iana, and West Indies. 




Anstrin-Hiingnry 

• 

Austria 

5,057 

59,836 


Bolgium 

« 

Belgium . . . 

697 

7,613 


Germany 

• 

Geimany 

20,a77 

2I9,0M. 


Holland . 

• 

Holland . . . 

402 

4,432 


Egypt . 

• 

\V cst Indies . , 

2 

25 


Aden . , , 

• 

Geimany 

5 

31 


Co 3 'lon . . , 


Germany 

4 

45 


Hongkong 

• 

Java and China 

58,282 

0,73,502 


Java 

• 

Java .... 

204,828 

2,118,466 


Siam 


St] ails 

, 

7 


Straits Settlements . 


Straits, Java and China 

27,243 

304,420 


Total 

• 


3.3.0,450 

3,471,932 


Sugar, unrefined (ercludtng 





■ ‘tuolassci). 





Haw 




1,070 

18,716 

sugar. 

Java 

. 

J 31VII 1 » • « 

S5S 

.3,221 

Blown and 

Straits Scbllcmonts , 

t 

SCrfiit^ r • • ■ 



UDi’cfinod 






sugar 

Toial 

• 


2,328 

21,030 
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H^atement ihowing the exports of sugafiie fined attS inuefined, into the Pronhire of Burma 

during the Calender peal 1903. 


Country of bliiiuncnt 


Co&STIN'G TBADK 

Sugar, refined. 

Bengal . . . . 

Bombay . . 

MadioG . . . . 

Total 

Sugar, unrefined {including 
molasses ) 

Bengal . . . . 

Bombay . . . . 

Madras . . . . 

Total . 

Grand Total 


Gonutiy o[ origin 

Q'liiutil-y 

Vnloc 





Cffts 

H 

/Indian 

• 

4 


11,170 

1,80,285 

(.Foieign 


4 


905 

11,006 

Indian . 


• 


10 

795 

Indian . 


• 

" 

a6,073 

3,19,691 





88,518 

6,15,277 

/Indian 


• 

4 

11,809 

63,136 

(. Pbieign 


■ 

4 

1,567 

8,386 

Indian . 


4 


75 

1.322 

Indian . 


• 


8,883 

87,771 

, 




17,883 

1,10,616 





3,83,665 

4,119,7-10 


ifxiursB. 


Statement showing the etporis of sugar, refined and unrefined, from the Province of Burma 

during the Calendei year 1905. 


Country of dcstinntion. 

Conntry of origin. 

Qiiantit) . 

Vftlao. 

FoBnoK Tbaub. 






Sugar, refined. 

Straits Settlements . . 

Foreign 

9 • 

• 

Cwts. 

441 

H 

5 

Sugar, unrefined {including 
molasses). 






Siam .... 

Indian , 

• • 

• 

457 

1,820 

Hongkong 

Madagascar 

Indian . 
Indian . 

1 

• * 

4 

1 

10 

10 

300 

Total 




498 

2,030 

CoABTiKG Trade 






Sugar, refined. 

Bengal . 

Bombay 

Madras 

/Indian 
i Foreign 
Foreign 
/Indian 
(.Foreign 

• • 

4 • 

4 • 

4 

• 4 

• 

4 

9 

562 

632 

1 

9 

85 

6,886 

8,851 

15 

90 

Total . 




1,213 

l.'),950 

Sugar, unrefined {including 
molasses.) 






Bengal . 

Madras • . . 

Indian , 
Indian . 

• 

• 4 

m 

• 

308 

30 

2 604 
232 

Total 




338 

2,836 

Grand Total 




2,010 

20,801 


Bsuasks. 


Bo-export. 


Jaggery 
465 CT^. 
HI, 796. 


Jaggery 
19 cwts. 
B1C5. 
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Paht IV.’ 

lUKKUSKYa! 

41. The cultivation of sugarcane is on such, a small, and apparently, a 
declining scale that the Department of Agriculture Tvould hardly be justified in 
devoting much attention to it till some of the more popular and ex tensive crops 
have been exploited. The crop will however find a place on both the experi- 
mental farms; the indigenous variety will be carefully studied and exotics 
tried. We shall be glad to assist other provinces by trying under the peculiar 
conditions of Burma any experiments they may want attempted, e.g., acolima- 
tization experiments and the effect on Indian canes of transporting them to 
Burma. 

Ma.ym.yo: J. MaoKENNA, 

The 8th Deoemher 1906. j Director of Agriculture, Burma. 


CENTRAL PROVINCES. 

The chief districts in which sugarcane is grown in the Central Provinces 
can be divided into three classes according to the method of irrigation which is 
practised. In the districts of Betul and Chhindwara water is entirely supplied 
by wells. Purtber south in Chanda and Bhandara tank irrigation is the 
general practice, while in Balaghat and Bilaspur water is raised from low-lying 
nalas and tanks supplemented if neoessary by wells. With this exception the 
methods of cultivation are fairly general all over the provinces. The cane- 
growing distriots of Betul and Ohhindwaia lie on the Satpura plateau at an 
elevation of about 2,000 feet. Here in comparison with other parts of tlic 
provinces the climate is fairly cool and during the cold season the thermometer 
sometimes fall below freezing point, doing damage to sugaromo and otlicr 
crops. The majority of the gardens in Balaghat have an elevation of about 
1,000 feet and the climate is similar to that of Nagpur, but damper in the 
monsoon. Bbandara Distiict is slightly cooler than Nagpur, the maximum 
temperature not usually rising above 112° while Chanda has recorded 119°, the 
highest shade temperature iu the Central Provinces 
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Area under cultivation. — ^Taken as a -n'liole the area under sugarcane in the 
Central Provinces is decreasing. -This decrease is most apparent in what were 
formerly the chief cane districts— Bhandnra, Bclul and Ohhindwara.' Its 
causes will be discussed later. 


Tatle alomnff the decrease in area -under sugarcane in the Central Provinces. 
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06,668 

38,116 

26,206 
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Character of the cultivation. — In the sugarcane districts almost every 
village has a few guldens which are generally small in area, about two acres 
being the average size. The position of the garden is changed from year to 
year, cane being grown once in the course of a three or four years’ rotation. 
It thus most fiequently happens that a new garden lies alongside the old ono 
and is sown very conveniently as the crop on the preceding garden is. har- 
vested. The other crops in the rotation vary with the nature of the soil and 
water supply. On the lighter landsj such as the schar of Balaghat, the rotation 
consists of rice, mung [JPhaseolus tniingo) or urad {Fhaseolus radiafns) and 
sugarcane. On the black soil of CliMndwara and Betul the rotation is with 
wheat, gram, linseed, peas or mixtures of these crops. Gram has generally the 
reputation of being the best preparation for sugar. Various other rotations 
are occasionally practised. In Bilaspur sugar and urad are grown alter-, 
nalelyi in paits of Chanda the land is left fallow for three or four years 
between the crops while in Ohhindwara some ryots take sugarcane after cotton. 
This latter practice, however, is not at all a common one. Ground-nut 
{Arachis hypogeea), and sann hemp {Grotalaria juncea) are also sometimes 
grown as the preceding crop while upon the uuirngated areas of Bilaspur the 
rotation follows rice upon black cotton soils and til (Sesamim Indictim), 
urad, cotton or one of the smaller millets upon inferior land. 

Soils. — "Where the water-supply is good, much sugar is grown upon fairly 
sandy soils such as the sehar of Balaghat or wardi of Chanda. Of the black 
soils, hali-morand and muttabarra are all used, the majoiity of gardens being 
situatt'd upon moravd. Kali .appears to be the least expensive land for sug.nr- 
cane cultivation, the naiural water-supply being good aud less manure is 
required. Where, hoAvever, conditions are favourable sehar land produces good 
quality gur. The value of any land for sugarcane depends mainly upon its 
water-holding capacity. 

Vaiiclies of cane groion. — ^Tbe varieties of sugarcane grown in these 
Provinces are few in number. The most important is pachranga, a purple and 
yellow striped cane found in pratically every district. It produces a fair 
quantity of juice aud a good, altliouthdark-cnlourcd, gur. It is also fairly hard 
and so Jess liable to attack from jaokals. This cane frequently gives a white 
sport known as gadhara, hut the laiter from the observation of the cultivators 
never throws back to pa e7i rail <?o. The origin of poo/ira??//® is quite unknown. 
It is fiequently mixed in tiie gardens with a few stools ot Itala, a dark red cane 
having no particular value in the noithern jifi’ts of the Provinces. To tbe 
south it is grown to a larger extent. A variety of importance in the north of 
the Provinces is a thick yellow cane know'n as engresi, poundhi (Betul) or 
hlioundlii (Balaghatj. It appears to have been an oiaheUe cane introduced 
about fifty years ago by Colonel Sleeman, then Commissioner of 'the Division. 
It is a cane yielding a large quantity of juice and a good quality, yellow gar. 
Its <me disadvantage is that having such a soft rind it is much attacked by jatals 
audits introduction into some distiiots seems impossible unless all the culti- 
vators adopt it simultaneously. Otherwise the jaokals would select out the 
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^joundhi gnrdons and destroy tlieui completely. An attempt was made in 1904i 
to introduce this cane from Betnl into Balaghat. It was only partially success- 
ful as owing to the'time taken in transit many canes perished on the 'way. 
There is a fourth variety which is only grown in the Bilaspur and Balaghat 
Districts and. which has proved upon analysis to he one of the richest canes in 
India. It is n greenish white cane smaller tlian ponvdhi and known as 
malyaqar. There appears to bo no record of this cano haying been intioduced 
into otlier districts, hut as it grows only in the best parts of Bilaspur and 
Balaghat it is quite possible that it is less hardy than other varieties. 

In addition there are a few varieties of hai d canes which arc frequently 
grown around the outsides of the gardens in order to protect the better varieties 
from jackals. Their juice is mostly used for drinking purposes, while the canes 
are given by the cnltivntor to his labourers and others. 

Sugar is not prepared in these Brovinee". from any plant but the sugarcane. 
An attempt was made at the Nagpur Barm hr Mr. (nowSirBamp/yldo) Bailer 
to prepare it from iSor/zAtiJn, hut the pi oduct was unsatisfactory. The whole 
ot the native spirit consumed in the Provinces is prepared from Malma {Bassia 
Jaiifolia). 

General cultivation. — ^I’hroughout the greator part of the Provinces the 
cane is sown at the end of December or January and reaped at any time from the 
end of Docemher to the beginning of Alarch. It thus occupios the ground for 
at least 12 months, while in the Betul District the period extends to asmuoli as 
1*1 nr 15 months. In some parts of the Balaghat District where an inferior 
variety of hard cane is largely grown, the crop is planted in March or April and 
ren^ied in NTovombor. In addition to tho time the crop is actually on the ground 
another period of from two to seven months must bo added during which the 
land is undergoing preliminary oullivation. When (he poorer classes of cane 
are grown the rotation is frequently with one ot the smaller millets or early 
paddy ; a mixture of kodon {Taapalum sorobiculatwn) and kutki (Paniemn 
peilopodium) is sometimes used for this purpose. 

AJixed cropping is but little practised, chillies (Capsicum fruatescens) and 
castor (Pioemus cotnmmia) with occasionally a little anihari (Mibiaoua canna- 
bmua) being tho only crojis grown with tlio cane. It is, however, a frequent 
practice to grow oastor, tur ( Oajanua indictia) or hhondi (Mibiacua esculentus) 
around the boundaries of the garden. 

Batoona.— Tho practieo of ratooning is quite unknown in many Districts 
nor has it even been heard of. It is sometimes carried out for one year in the 
Bilaspur District on land where hard canes are grown without irrigation. In 
parts of Balaghat there is a superstition (hat if a cultivator continues to grow 
his crop from ratoons it will result in the gradual extermination of his family. 
At Uongaria, in the east of the Chliindwara District, miiutf ov sarari, a thin 
hard variety, is sometimes grown from the stools of the previous crop after 
burning off the old leaves and waierinar, but ihe return i>» generally below that 
obtained from fresh seod. In tho Betul jObtriet both tho poimdi anipachrauga 
varieties have been tiied from ratoons, hut without suecoss, tho lormer in parti- 
cular giving an unsatisfactory crop. This was, however, most probably due 
to tho fact that no manuring was givcu the second year, but simply the usual 
amount of watering and intcrculturo. 

Preparation of the land.— T\\io is commenced as soon as tho previous crop 
has been removed, which gives, with a rabi «Top occupying this poution in the 
rotation, a period of seven or eight months before sowinir. Bollowing paddy the 
time for preparation of the land is muoii ourrailcd, hut this is counteracted to 
some extent by tho fact that snob rotation is only practised on the lighter soils. 
Flonghing is done w'ith a wooilen country ploiigii which consists ol steepy 
inclined nni row share with an iron point hut no mould-board. This is worked 
by two bullooks in two directions across the Held and tiio soil broken into blocks 
without being inverted. About 10 to 12 ploughings arc usually given or oven 
more, with tiie result that a tilth to the depth of from 9 to 12 inohes is obtained. 
If time permits one or tw-o buHaringa are also given and occasionally- tho land 
levelled by means of a heavy log of wood. The lumps of soil are then broken 
down by hand and except in paddy fields, wator is given previous to plant' ng. 

’ 
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In some districts a portion of tlie manure is usually applied at this time 
consisting generally of well dccayod-cattlp manure. Village refuse is also given 
if available. The practice of folding sheep or goats is unknown in the north 
of the Prima>'ps, but sheep are folded in the Ohanda Disirict. 

Source of All seed used is obtained locally, frequently from the 

adjoining garden or from a garden which has a loo il reputation for seed supply. 
The common practice is to uproot the whole cane, divide it into pieces contain- 
ing tlireo or four eyes each and use the latter as sets. Where Mari land, i.e„ 
land receiving the village drainage, is planted with sugarcane, the crop is 
invariably sold for seed purposes. The reason for this is that cane from hhari 
land never produoes good gur and the canes being well grown, the practice of 
using them for seed is undoubtedly a good one. In districts where the harvest 
is cai ly, canes for seed are left standing for a few weeks until required, while 
in others the seed cane is cut and planted before the main hulk of the crop is 
reaped. Occasionally the canes are topped as they stand and the tops carted 
away for seed. The rest of the cane is palled for gur making when required. 

Selection and preparation of seed . — There seems to be no preference 
amongst the ryots for any special part of the cane as seed, the whole being cut 
up and used indiscriminately. No ohservatioa seems to have been made or 
opinion formed as to wbicli part of the cane gives the best outturn. 

As a rule thi ee eyes are contained in each sot, but when the sets are sold 
the length of each is of more importance than the actual number of joints No 
preparation is given to the seta and, if necessary, they are left covered up with 
leaves for four or fi.\ e days before planting. After that time they begin to lose 
vitality. In the few areas where inferior canes are grown without irrigation, 
the canes are soaked in water for eight or ten days before planting in order to 
hasten germination. 

jPlanting , — ^This operation is always carried out in saturated soil except 
upon unirrigated land. In this case the canes are not cut but planted whole, an 
implement resembling a large country plough, called a haioan, being used. The 
batoan has a large liole passing downwards through the sole and through this 
the canes are pa^-sed and pressed into position as the implement is moved along. 
In general practice the land is divided by a plough with a double mould-board 
into furrows about tw’O feet apart. At right angles to these furrow's main water 
channels are formed, and as one coohe directs the water two or three others 
plant the sets. As each set is dropped into position it is pres.sed down by the 
foot to a depth of about hve inches. As a rule the ends of the sets touch and 
even, in thick planting, overlap, the rate of planting being modiSed by the 
distance between the sets in the row rather than by the distance between the 
rows, which is fairly constant through all the cane-grow ing areas. 

No other svstem of seeding is in vogue and should the germination be bad, 
nothing appears to be done to supply the vacanoies. 

Irrigation . — Within about a week of planting irrigatian begins and 
continues regularly until the rains. Where the soil is light, water is applied as 
frequently as every fourth day. On hlaok soils the period botw'een waterings 
may be ten or even fifteen days, the time depending upon the depth and quality 
of the soil. Where water can be obtained from tanks tbo cost of irrigation is 
reasonable, but during recent years the expense of lilting it from wells has 
increased. This is alleged to be mainly due to the three following causes 
(«) Dearness of bullocks since the famine years, (if) scarcity of wator owing to 
a succession of dry years, {iii) dearness of leather motes due to the export of 
hides from the villages. 

Should there he a nala near the garden a hole is dug in its bank and the 
wator lifted by manual labour. The lift consksts of a kerosino tin at one end 
of a pole and a lump of clay at the other, the pole being balanced at its 
centre. A man standing over the well pulls the empty tin down and when full 
the weight of the clay raises it again, the water being then dischaiged into 
a ohannel. In dry seasons the hole must be deepened, the rate of w atering then 
becoming very slow. Where the souice of supply is not more than four or five 
feet below the level of a garden an arrangement known as a swing bucket is 
used.. With this two men sit over tho water and by means of a shallow basket 
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lipld by ropes swing np small quantities into a distributing channel. 3?rom a 
(loptb of four feet about one-tenth of an acre can bo irrigated in three days. 
After the rains have ceased, water is again applied at intervals of about throe 
weeks, the applications becoming less frequent as the crop ripens. 

Surface cultivation. — During the hot weatlier of April and May the land is 
worked with a Jnulnl, a tool rc-sembling a siiorthandlod jnek. This if curried on 
continuously is one of tho most costly operations, so that although weeding 
receives attention from almost all cultivators, tliorough surface cultivation is 
only practised by the more wealthy. Nothing is done to the gardens after the 
rains until harvest csccpt such ajiplication of water as is necessary. Mulching 
in any form is unknown, grass being in most districts very scarce. On an 
average about four or five weedings and one picking are given. 

Manuring. — Only one form of manuring is generally practised, tho chief 
exceptions being where the land receives village drainage or is folded by sheep. 
The bulk of the manure coiiMSts of sweepings and rubbish, mixed with a small 
quantity of catilc-dung. There is no general rule as to tlie time of its applica- 
tion. If the cultivator has a fair amount of inaniiro for disposal then part is 
applied in the preliminary cultivation of tho land and part subsequently as a 
top dressing. If only one opplicition can be made it is generally done after 
seeding, during the hot weather. The ryots prefer the manure as well rotted 
as po.-siblp, otlioruise it harbours white-ants. Artiticial manures are absolutely 
uiiKnown and scorn likely to remain so while communication witli large towns 
is so diflicult and the majority of tho cultivators lacking in capital. The 
supply of oilcake, although somotimes used as manure, is too small to he of 
much importance, many of the oil seeds groivn in the Provinces yielding edible 
cakes suitable for cattle food. M iicli of Ibo cane re.sidiie, after drying in the 
sun, is burnt under the Gv.aporating pans, but ns tbc prevailing form of furnace 
gives poor combustion willi this fuel, the residue is frequently returned to the 
land where in course of time it decomposes. Green manuring is practised in 
tbc Betul and Chhindwara Districts only and oven there to no great extent. 
Sann, Jagni {Guizolia ohifera) and occaMOiinlly urad are tbc crops used for 
this purpose, but tho bulk of r.ho cultivators have no knowledge of tho practice 
at all. Ten to twenty-five cart-loads of manure arc usually given per aoro 
costing from Bs. 3 to Ks. 12. Where sheep aro fed upon tho land the cost may 
rise to Us. *10 per acre for manuring. 

Treatment of cani’8 during groxolh. — ^It is the general practice in these 
Provinces to wrap tho canes together in bundles of about six or seven and bind 
them with the lower leaves or with the Ictives of inferior varieties growing on 
the outskirts of the garden. This operation i.s done twice during the months 
of July and August. Sinking with bamboos is carried out in a few distriots, 
hut is not n general praolico. Tlic most important of these subsidiaiy ojiera- 
tions is fencing as a ]iroteotion against jackal and wild pig. This has become 
a groat expense during recent years owing to increase in tho prico of wood. 
TI;o fence generally consists of thickly matted thorny bushes sometimes 
supported between two rows of bamboos. It is froqnontly fiom four to fiA^o 
foot high and needs constant repair as tho jackals force their way through 
Avlinrever possible. Another plan in tho Bilaspur District is to build a mud 
wall about five feci high around the garden, but this is quite a local praotioe. 
There is a great demand for gun licenses in many villasos in order that a gun 
may be procured to scaro aivay tho animals at night when nearly all the 
damage is done. This, howovor, ivill not lessen their numbers appreciably and 
the continual firing oan have only a Icmporary olleot. A watchman is some- 
times kept to guard the gardens, but tho majority of the areas are too small to 
jmtify sucli an expenditnro. 

Treatment htfore reaping the oanrs. — In tho best distriots it is customary 
before harvesting llie croji, and where a break in tho irrigation has been made, 
to give two or three final waterings. Frequently, liowcver, irrigation is conti- 
nued regularly until harvest time and no reason seems to prevail for these 
practices. 

DiBeases and peata. — More canes are lost in tho Central Provineos through 
Avild animals, ohieliy jackals, than through all other causes combined. Second 
to these posts is tho troublesome parasitic weed Agin {Striga lu(ea). This is 
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most virulent during the rains and in Iho cold season dies ofF. Upon the 
lio-hter soils it is less noxious than upon tho stifEer black soil', the 8eJiar ian<3L of 
Balaghat being practically free vrhile much loss occnrs upon the halt and 
morand soils ol Botul. TVhero gardens are badly infested the cultivators 
frequently rest them from sugarcane for some years and use urad and jagni as 
a crcen manure. Charge of "crop is also givon, but even after ton years it is 
snid to be difficult to off**ot a complete eradication. It is more than probable 
that tbe cultivators do not collect the weed and burn it at tbe most effective 
times. Attempts are made to get rid of the weed during the growing season, 
but it appears tliat wbon once a firm hold has been obtained it is frequently 
left to come to maturity and the part of the garden affected, more or less 
abandoned. The only other pests doing damage to any extent are white-ants 
and the moth borer. The former are mostly prevalent on the lighter soils and 
do not seriously interfere with the crop on hah or morand land. Moth-borer is 
fairly general and does considerable damage durin? the hot weather. Various 
methods are resorted to by the cultivators for ridding their gardens of these 
pests. A mixture of camphor and a«afoDtida tied in a bag is suspended in tbe 
water channel as a i omedy for the borer. A pioce of bear skin is used in the 
same way as a check asninst while ants. Incantations and offerings are made 
by the Goods to discasc-cbooking gods, this being also considered a remedy 
against damage by jackals. Salt dissolved in the iiTigation w'ater is used as a 
preventative for white-ants. Its utility, however, is questionable and it is 
perhaps woitby of notice tliat on kitari land where the cane is Bupjiosed to be 
inferior through excess of salt in iho soil, tho damage caused by white-ants is 
not diminished. Apart fiom the cane actually devoured by jackals much loss 
is sustained by rot setting up where bruises have boen caused by these 
animals. 

Although as a rule ilie flowering of the cane causes no trouble to the 
cultivator, yet tbcic are occasions -when it is regatded ns a grave misfortune. 
Such is the case in particular with the JPachranga variety w'hich flowers only at 
very long intervals, but which phenomenon in some districts is regarded as a 
very ill-omen leading to the destruction of tho cultivator’s family. To prevent 
such a catastrophe tbe owner leaves his garden uncut when the crop becomes 
tbe public property of tlio village. Other minor forms of disease not widely 
prevalent in these Provinces are those which result in stunted growth. One 
of these called in the vernacular *'murri ” attacks the plant in March, causing 
the leaves to twist around the main shoot, while another form known as “ cMhla " 
acts in a similar way in July and covers the plant with a white netlike growth. 
Frost also does a certain amount of damage occasionally in the Botul and 
Ohliindwara Districts. Amongst the cultivators white-ants are known ns 
*' rffwioA; ” and the moth-borer as “ ” or “ wj nrer.” Smut (Vera. han7ii) 

is but seldom seen. 

Time and method of reaping . — The harvest for gnr making commences as 
a rule about the end of December and continues until March. Where the' 
ryots require money urgently the canes are frequently cut for eating purposes 
as early as November. Cane harvest takes precedence before all other woik 
on the land and when once it has started nud the weather is favourable it is 
carried on without a break until all is completed. 

Should cloudy weather, however slight, inteivene, harvesting and giir 
making arc immediately suspended. As the earliest gur fetches the best price, 
harvest frequently takes place before tbe canes arc really ready, although tbe 
advantage thus gained is, in the opinion of somo cultivators, counterbalanoed 
by tbe lower yield of juico, Oancs which lipon very quickly are looked upon 
with disfavour by tbe ryots who prefer to see the tops remaining green for a 
considerable period 

The milling and gxir making plant is almost invariably situated quite close 
to tbe gardens so that no delay is caused in bringing oancs to the mill. Tho 
gardens also being small, the cutting can easily be resula ted to kcop pace W'itli 
tbe making, deteiioration ot the cut cane being thus prevented. 

The canes are usually pulled up singly with a portion of the root attaohed 
and are then stripped and the root trimmed off by moans of a small sickle,' the 
work being generally done by women andobildien. The tops are also removed 
at the same time unless they have been taken previously for seed purposes. 
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Yield of c<tne& per acre . — The follotringfigiu’es have Tjeen taken from a 
mimbor of measurements made in various years and will give an idea as to the 
cropping power of an average sugareano garden : — 


Year. 

MlliKa. 

DitFtilgt ^ 

t 

1 

:eou. 

Vftrjet} of 
cauc 

WcIglitpC 
Ceano per 
nero In 

Ibe. 

1 

‘ft light ol 
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ocro la 
libs. 
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ncro 

Ibi 
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Koilil ■ 

1 
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i 

1 

• 

Paebra ii g n 
And Kali. 

1D,U0 
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Prana, 


» ■ 

1 

'll • 1 

' 1 

1 

• 

J • 

S2.620 

11.200 

1 

1,685 

r«cal. 

- 
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f« • 

■> . j 

1 • 

1 

nhaur 

(nhitf). 

42,170 

1 

24,700 1 

I 

C,0£0 
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V 
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[ Slim . i|nhaui> 

10, SCO j 

1 10,400 j 

1 1 

2,340 
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1 

1 ■* 

If • 

t 1 

1 ” ■ •' 

1 

II • 

IP.lOO 

0,200 

2,010 

Local 

1 

1 

II • 

1 

^ Mulburnt . 

•1 • 

17,140 

o,coo 

j 1,060 

i 
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!• • 

It « 

1 11 • 

SI • ! 

1 
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1 8,000 

1 

1 1.740 
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Beliul 
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1 1 
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1 
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1 

1 

i 
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1 

1 
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1 
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i 
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I 

‘ fl • 

i 

1 
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I 
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t 
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i Kntli a 1 a r 

1 Mongi. 

7,BS0 

1 3,200 

1 

600 

Fooiin, 

• 

fi • 

II • 

fl • 

1 w • 

1 

, 1 Dhnnri . 

1 

7,460 

3,000 

C76 

1 

Locnl. 

1003-00 . 

Lanji 

>1 • 

Sclisr • 

23,200 

1 17,300 

3,300 

Fooim. 


II • 

>1 ' 

tl 

1 

•I »» • 

1 

S'UlOO 

1 

( 11,060 

2,620 

1 Fooua. 


II<iriIaXoIiv, 

If ' 

Kachlinr 

• U • 

i 

1 

. 33,010 

j 21,070 

3,330 

j Poona. 


Manufacture ofgur.—Ovil^ one method is in vogue throughout the pro-^nces 
and this is of the simplest description. With the exception of the Betul 
District wooden mills are in most general use. They are made locally of babm 
{aeacia arahica) and consist of two wooden roUors each with throe skew teeth 
carved out upon the upper end. One roller is rotated by a , bullock gear, the 
teeth convoying the motion to the other. Pressure is obtained by wedges which 
foroo the ends of the rollers inwards. A wooden mill can be driven by one pair 
of bullocks and will take from five to seven canes at once, but they need to ho 
put through the mill three times before extraction is complete. Eudeavom’s 
have been and arc still being made to introduce iron mills into many districts, 
but these have not up to the picsent been adopted with much readiness. About 
twenty years ago the light iron Bobar mill w'as demonstrated in the Betul 
District through the action of jMr. Maodougal, then Deputy Commissioner, and 
these met witb so mucli favour tbai wooden mills in that district are unknown. 
It is only leasonable to suppose that had they been introduced into other distiiots 
at the same lime thoir adoption would liave been more general. ’ At present the 
return from sugarcane cultivation'is so uncevtfiin that cultivators pre unwilling 
to make a large outlay fora new nniilemoiit altliough the cost of iron mills has 
greatly decreased. Tivcnty years ago the cost was Bs. 170 ; satisfactory mills 
can now be obtained for Bs. ‘10 to Bs. 80. 
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The mill is invariably s\mlt into the oarih and the juice passes from it 
through a channel into a conical colleotiog jar sunk still deeper. To thoimxgbly 
cleanse the collecting jar is tlierefore a matter of some difficulty. The juice is 
strained as it leaves the mill tlu’ough a piece of tinplate piovidcd with holesj 
but this only removes the large pieces of foreign matter. "When the evaporating 
pan is ready, the juice is haled into it, being str.aincdos it passes through a 
wicker basket. This again is far from satisfactoiy and as the basket is 
well shaken when all the juice has been strained, very little real benefit 
results. The last of the juice passing through the basket is quite black in 
colour. The collecting pan is of such a size that it just bolds enough for cue 
evaporation. It is gcncraJlj' quite close to the furnace and only protected 
from impurities falling in by a bamboo mat. The pans, winch arc used singly, 
are about 7 feet in diameter and 12 inches deep. Formerly earthen pans were 
used and then iron ones, the ore being obtained from local mines such as those 
at Einlii in Balagbat. At present the pans are cilbor obtained ready made 
from Bombay or Calcutta or sheet iron is obtained and made up by the local 
smith. Occasionally such a man makes a reputation for bis pans and then not 
only sells them over a largo district, but may become an agent foriron mills as 
well. Efforts have been made to introduce the slinllow form of pan from Poona, 
but without much success. One well-to-do cultivator, a malgiizar, with a 
large area of enne, had been awarded cue of these pans as a prize, but had not 
taken the trouble to fetch it quite a short distance by road. 

The fumaee is generally a hole in the earth bricked up to support the pan 
and with no other outlet, buttbo one where fuel is fed. A small outlet for the 
products of combustion is sometimes made at the back of the furnace, but no 
attempt is shown to prevent it becoming choked tip. IVitb such an arrange- 
ment combustion is very incomplete and the efficiency of the furnace very low. 
The fuel consists paiiially of leaves and residue of the canes, the lal tor h.-iving 
been previously dried in the sun. AVith the prevailing form of furnace the 
cane residue makes poor fuel and needs to ho supplemented with wood. For 
this purpose the fencing of the gardens is used and larger material brought 
from the jungle. The provision of fuel, however, is onoof the chief troubles 
of iho cultivator. 

As the soum rises to the surface it is strained off through wicker baskets 
the juice returning to tbo pan while the soum is not utilized any furtbor. 
Neither liming nor any clearing process is practised although bofore the cora- 
mencemont of gxw making the inside of the pan is rubbed with a mixture of 
butter, linseed and turmeric, The gxir maker determines the point at which 
the evaporation is finished by the appearance of the bubbles of steam as they 
rise to the surface. The actual movement when tbo beating should cease is 
found by dipping the finger into water and then into the boiling syrup. If 
the latter congeals between the fingers and is of the dcsiied consistency the pan 
is at onoe removed from the fire. After standing for about ten minutes it is . 
poured into a flat rectangular box lot into the earth to a dopth of about 8 inches. 
When orystaliscd, the gxxr is scraped together into a cloth of drain ; the 
resulting semi-spberical lump of dark j ellow or brown material being known 
as a hlxcla and weighs about 14.0 lbs. Much of the qw made in the various 
districts is consumed locally and the remainder is exported chiefly to the 
Berars or the Hoshnngabad valley. Here the superior quality of the Bctul 
<;«r in particular still finds a market for it even against that produced at a 
cheaper rate in other Provinces Locally the gxiv is sold retail at about 6 or 6 
seers per rupee, the price being a little higher, 4 to 5 seers per rupee, for best 
quality gxxr from the Foiixidi cane. It is also sold wholr.sale to merchants 
coming^ from mitsido districts at fiom <15 to 60 rupees per JchancH (280 seers). 

It w a point well worthy of notice that at every fair sized village imported 
crystalline sugar of good quality can be obtained at about <1 seers per lupee, a 
price but little higher than tbo locally manufactured and often inferior 
Tho latter retains its market o« ing to its greater sweetening power. 

Cost of the Oxiltivatioii . — The cost of culiivation of one aero of cane 
over the whole of the Central Provinces is on the averasc about Ks. 150. It 
becomes less when tlio cane is giowii on Ini'gcr areas, but comparatively few 
gardens are more than 2 or 3 acres in extent. Given below arc detailed costs 
of cultivation obtained fiom village and oullivators. Insomcycais 
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the crop yields a profitable return, but much .depends upon fluctuating 
influences over ■which the ryots have no control. 


The cost of cultivation of an acre of susateane in the Bctvl JJitlriet (JoKallhaa tillage). 



Prcliruiga. 

Engtczi. 
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0, 

p- 

Es 

a. 

P- 
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20 

0 

n 

40 

0 

0 
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t} 

0 

0 

5 

0 

0 

Wages of " men for 5 and C months respootivclj 

40 

0 

0 

50 

0 

n 

Half Cost of keeping a pair of bullocks .... 

20 

0 

0 

20 

0 

0 

Sowing charges 

2 

0 

0 

3 

0 

0 

Cost of SO cart-loads of fencing materials 

7 
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0 
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C 

() 

0 
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a 

0 

0 

A 
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0 

0 
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day. 


1 

0 

0 

4 

0 

Cost of fuel ........ 

IS 

0 

0 

13 

0 

0 

Hno for mill (Rs. 1-8-0) and pan (Eo. 0-8-0) for 4 days . 

8 

0 

0 

8 

0 

0 

Ronton.land 

1 

8 

0 

1 

8 

0 

Cost of manuto (oattlc-dung and rahhisli) . . 

.3 

0 

0 

3 

1) 

0 

Hiro for bullocks for jiiieo expression for 4 days 

8 

u 

0 

8 

0 

0 

Additional cost of watolung for 3 months 


•• 


0 

0 

0 

Total 

Id 8 13 

0 

184 12 

i 


Outturn per aero in a normal year — 

JPaoJit'anffa—S hhandis fj,400^seo7'sj ffitr at Hs, 40 per Jcliatidi^'Rs. 200. 

Tovndi or Gj- khandis (1,750 eeen) at Us. 4.5 per I;handi=i 

lls. 281-4i-0. 

Oharacter of the juice . — The follouing table .«!hows the oompos-ition and 
variation in the annlysis of the juice obtained Inmi cane crown in different 
districts during succossivo years. As the composition oC the canc depends 
largely upon the nature of growth and time of cutting, the.so flaures can only 
be taken as giving a general idea as in the value of the juice produced in 
these Provinces. 

Composition of the nice and gur obtained from canes giovn tn the Central Prodnccs. 
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Sugar-refining > — Tlie preparation o£ any product but crude jaggery is 
absolutely unknoTrn, although there is reason to believe that the introduction 
of simple methods for the preparation of more or loss refined sugar Trould 
meet -with a certain measure oE success in the more advanced parts of the 
Provinces. 

Import and Export trade . — The production of sugar in the Central 
Provinces is far £iom sufficient for the needs of the people and a very large 
import trade in both raw and refined sugars is carried on which has more than 
doubled itself during the last twenty years. Tho figures given below show the 
trade in maunds during the year 1900-05. Of tho refined sugar imported 
during 1904-06, 78 per cent, came through the port of Bombay and 6 per cent, 
through Calcutta, the supply coming mainly from Mauritius. 

The remainder, of Indian production, was imported in the year under 
notice from the United Provinces 10 per cent., Bombay 4 per cent, and Bengal 
2 per cent. The unrefined sugar or gur came chiefly, during the same period, 
from Bengal 32 per cent., Bombay, excluding the seaport, 30 per cent, and the 
United Provinces 27 per cent. In comparison with the imports, tho exports 
from these provinces are almost negligible, but during tho year 1904-05, of the 
toal gur exported, 80 per cent, was sent to Baiputana and Central India while 
quantities were also exported to the Province of Bombay, the Nizam’s Tenitory 
and tho United Provincoa : — 



1000-1901. 

1901-1902. 

1 

1 

1903-1D03. 

190.^-1901. 

1 

lODMPOj. 

1905-1906. 

Imports-^ 

Bofined 

Unrefined 

349,705 
087, 8S8 

! 

4,38,811 

9,59,380 

391,009 

84S,1G9 

613,017 

1,000,110 

529,011 

1,113,766 

074,688 

1,017,281 

Total 

1,337,393 

1,397,591 

1,334,078 

1,612,788 

1,671,770 

1,691,809 

Eznoi ts— 

Totol 

S3,0dS 

83,158 

45,918 

56,130 

38,493 

43,738 


Causes of decreases in area under siigarcane . — Befoie considering the linos 
upon widen impioveinent in the sugarcane cultivation of tlie Provinces is 
likely to be possible, it w'onld be desirable to look into the reasons for the 
continual decrease in area which had been steadily going on. The causes can 
be divided into t.vo classes— (a) increase in cost of cultivation, (fi) substitution 
of other oi ops. 

ifl) Increase in cost of evUivation. — (1) The main factor for this increase 
given by the ryots iu practically every district is dearness of the wood required 
for fuel and fencing. This also affects the cultivation in another way as fuel 
being dear, a great quantity of cattle-dung is burnt which cannot in these 
Provinces be replaced at present by any other form oh manure. Pigtires are 
given comparing the cost of wood -and the carting of same requhed for a 
garden of about one and a half acres, at tho present time with the expenditure 
necessary under former forest regulations : — 


Expeudilnro inentred in former years to grow SO, 000 rclr, 
t.e. It acres 


FrcFont expenditnro incnrrrd t} groir 30,000 eats, t e , 
It aorcB. 


S a, p, 

10 caits fencing in 16 dnys at G 

annas a day . . . 6 10 0 

30 coats incl in 30 days at 6 

annas a day . . 11 4 0 

5 carts bamboos in 10 days at G 
annas a day . . . 3 l!l 0 

1 cart v ood for plonghs, etc , in 
Z days at 6 annas a day . , 0 IS 0 


a p. 

10 carts fencin'; in SO days at 

lU annas a day . . . IS 8 0 

30 carts fuel in 46 days at 10 

annas a day . . . SS 8 0 

5 carts bamboos m 10 days at 

lOnnnnsada}’ , .640 

1 cait , wootl for plonghs, etc., 
in 3 dais at 10 annas a 
day 1 14 0 
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Exponditarc iiicnrrcd in ioiDirr yrnrs to grow 80,000 
sets, » e.i 11 ncre'. 

FicEont oxpcrdilnrc incurred lo gicn 80,000 Foto.t.c. 
11 notes. 

R a. p. 

, Charges for fortit 

R 

a. p. 


10 Carts fencing at i annas per 
cart ..... 
•30 carte fuel at 3 annas per caiG . 

n 

o 

8 0 
13 0 

Forest charges . . . .10 0 

6 carts bamboo.4 at 8 annas per 
cart of 100 

1 cart wood foi plough . 

3 

1 

8 0 
0 0 

Totu. . . 32 G 0 

Total 

58 

8 0 


(2) In recent years rainfall has been rather uncertain, and Trith the ■water 
levels in the -wells low, the cost of irrigation has increased. 

(3) Scarcity of catlle has affcoted the cost of tillage and irrigation while 
the exportation of hides has increased the annual outlay upon well gear. The 
cattle used by the ordinary ryot are frequently also of aVery inferior type. 

(4i) Labour has in many districts become very scarce and the rate of pay 
has risen. A male labourer now received 8 annas a day and a female 2 
annas, against 1^- and 1 anna respectively in former years. lUhny coolies 
have also gone to work in mines, while others owing to the boom in cotton have 
taken np land for themselves and grow that crop. 

(6) Suhstitntioii of other crops . — The two crops which to a large extent 
have replaced sngar are cotton and wheat, theso being, in tho opinion of the 
ryots, leas expensive to cultivate, and yield a more certain return. It is not 
unusual to see in some districts distied welLs adjoining cotton fields and 
sho-wing where sugar was formerly tho most important crop grown. Certain 
tracts of land in recent years have also risen in importance as centres of 
wheat export, only suffioient cane to supply giir for homo consumption being 
now grown. 

Impbovements, 

(1) Water-mpply . — ^With tho extension of irrigation works and the 
cheapening of water-supply an. impetus should ho given to the sugarcane 
industry in some parts of tho Provinces, although in many others cultivators 
must still depend upon their wells. Demands for mechanical power to replace 
bullock gear are occasionally met with, but owing to diiliculty of transit n.ni1 
distance from skilled labour in case of a break-down, such an installation as 
oven a simple wind motor would involvo great expense. 

(2) Introduction of new varieties . — Owing to the liability of the best 
varieties to be attacked by wild animals, introduction of improved canes must 
be accompanied by better protection from damage. The cane to bo valuable 
must bo hard and yield a large amount of juice of good quality. Tho best 
canes grown at present, from the point of view of gvr making, are too 
soft. Indisoi’iminate introduction of new varieties must he carefully guarded 
against. 

(3) Maiiuring mid cultivation . — In practically all the sugarcane districts 
of the Provinces the introduction of artificial manures to any extent is at 
present out of question. Something might be done to advance ibe proper use 
of cattle dung, although this is diifioult where fuel is scarce. The greatest 
promise seems to lie in green manuring and the selection of suitable rotations. 
One of the greatest sources of expense to the ryot is in the renewal of the fence 
around his garden each year and much would be saved if the caue could bo 
grown in successivo crops on the same land. Selection of rariotios suitable for 
ratooning would assist in this and also mixed cropping to a certain extent. 
Something also might be done in the way of surface cultivation to conserve 
the water-supply in the soil and thereby lessen the amount of irrigation required, 
while considering tho high cost of sets in propoiiion to that of the whole 
season’s cultivation, it is not -unlikely that a lower seed rate would yield a more 
profitable return. 

sas 






(4) Giir-mftl'itiff - — Improrementa in furnace construction are Tery neces- 
sary, ravticnlarly in the form of a grato upon which to burn a thin layer of fuel, 
and also an outlet cliimney to give more draught through the furnace. Minor 
improvements in straining and. clarifying the juice might also receive atten- 
tion. The Poona form of fnmace has been demonstrated in many districts, 
hut has only been adopted in a very few instances. With gur commanding so 
hish a price it is not easy to foresee the monetary return likely to bo obtained 
by the manufacture of redned sugar. The molasses would certainly form a 
valuable addition to the present av.ailable cattle foods. Owing to the wide 
distribution of the sugarcane areas and the scarcity of irrigation, even small 
factories would he unworkable under present conditions. 
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APPENDIX. 

Deieftpfioti of i/ic vatiniies ofsu^ tone gtown. in tiic Ccniral Tiovivees occoidtng io the 
method of Jdr. J. W. MoUiton and Hr. J. Leaihci’^AgucMntal Ledger Ho. 8 of 
J898:— 


Variety 
TVhoio gtawn 
General appearance 


Bloom 
Nodofl—' 
Bing Ni 
Band N, 


Band Ng 
Height 
Girth 


Inteiuodcg 
Aerial roots 
finds . 


. . Fonnda or Engrezi. 

. . Betulj Ghhindwara and Chanda. 

. . Fairly thick, tall ' and soft, yellow or grceniali 

yellow in colour. Frequently bent at top. Black 
smudges common. Does not ratoon well. 

. C. 

. At nodes only. 

. , . Dttik yellow bnt not very distinct. 

, ’ . Yellow dots in a green ring, root dote slightly 

marked. 

. . Grey coloured. 

. • 7 £cot to 8 feet withont tops 

. 4 inches to 5 inches. Diameter increases 'towards 

tho centto o[ canc. 

. . 8} inches to 5 inches. 

, . On six or Ecren lower nodes only. 

. . Very small, flat, oval, pointed, grooved, colour 

varies. 


Variety , . . 

TV’hore grown * 
Ocneml appc.aranec . 


Type .... 

Bloom ...» 
Nodes— 

Bing . 

EnndNf • • • 

Band Ng . • • 

Height . . . . 

Girth . ; . . 

Intornodcs • • • 

Adrial roots 

Buds . . . • 


. Fachranga. 

, Fairly general througliont the provinces. 

. A medram-fized fairly b.ird cane, iiregnlarly 
streaked in pnrplo, yellow and green. Tho cano 
is straight in growth and docs not ratoon well. 

, B and E, slightly zigzag. 

. A little on the top intornodcs. 

, Indistinct, colour varies, generally light yolow. 

E'^tends aronnd one ImU of the canc. 

. Boot dots distinct. 

. Light grey m colour. 

. 6 tcct to 7 feet without tops. 

. 3 indies to S) inohes. Diameter of centre part 
of cane slightly tho greatest. 

. 2$ inohes to inches. 

. On four or 11 vo lower nodcE. 

. Khaki coloured, flat, oval, gioorcd, pointed. 


Variety . . . . 

■Where grown 

General appearance . • 


Typo . . . . 

Bloom . . . . 

Nodes— 

Bing Ni . . • 

Band • 

Band Ng • • * 

Height . . . . 

Girth . . . • 

IntomodcB . . . • 

Buds . . . . 

Aerial roots . 


. Eala satin. ^ 

. In same diElricts as Pachrauga and mixed with 
that variety. 

. A dork pniplo cano, fairly long and straight. The 
rind is marked longitudinally by thin white 
irregular lines. 

, B and E, slightly zigzag. 

. On top intemoden only. 

■ Very distinct^ light yellow. 

. Boot dots smooth bnt distinct, on yollow ground. 

. Blue-gioy in colour. 

. 7 feet without tops. 

. 3 inches. Fairly uniform thronghont length of 
cano. 

, 4^ inohes to 5^ inohes. 

. Inght brown in colour, oval, sharply pointed, 
grooved fairly prominent. 

. At bottom node only. 
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Tnrioty 
TVhore grown 
GcnerAl appearance 


Tj po 

Uiuom • 
Nodes — 

King Ni 
Band N. 
Band N- 
Uoight 
Gir& • 

Intcmodcs 
Aerial roots 
Buds • 


. Gndluta, 

. In same distticts os Pacirranga. 

. A medinm Hzed cane, j cllow of green in colour 
The nodes at the top’aud bottom aie set fairly 
close together 

. B and E, slightly zigzag. 

. At nudes only. 

. Very distinct, dark orange in colour. 

. Greenish white with distinct root dots, 

. Gicy nng, well defined. 

. 6 feet to 7 feet without tops. 

. 3 Indies to 3^ inches. Slightly thicker in 
middle part of cane. 

. inches to o inches. 

. Up to the 10th node from the bottom. 

. Small, oval, brown in colour and grooved. 


Variety . . . . 

Where grown . . . 

General appearance 


Typo 
Bloom 
Nodes — 

Bing Ni 
Band Ns 
Band Nj 
Height 
Girtu 
Intcmodcs 
Aerials roots 
Ends 



. Bhondhyo, Saindi, Eath.ai 
. Balagliat. Bilaspur ond Chanda, 

. A (lull brown coloured cane of ueailj" nnifoini tlndi- 
iiess thion^hont its length The rind is mailtcd 
by longitudinal thin black lines. Inside siii- 
l.ice of ]c.iTCS ireqncntly pmk at the base. A 
VPiy haid cane. 

. A generally, but occasionally B. 

. Cov ers most of the intcinode. 

. "Wide and distinct, light yellow in colour. 

, Boot dots on a white giound, not distinct. 

, Gicy nng, not w'cll dohued 
. 7 feet to 8 feet witbont tops. 

, 2 inches to Si inches. I}].nmcter fair)} tmifoiui. 

!• inches. Very legular in length. 

. On 3 or 4 lower nodes only. 

. Fairly large, pointed, oral, iirominent, yellow in 
colour and not gioovcd. 


Variety . • 

Whero grown . 
Gcucral appearance 

Bloom 
Nodes — 

Bing N| . 
Band N> 

Band N- 
Hdgbt 
Girth 

Intemodes 
Aerial roots • 
Buds 


. Saindi. 

. Chindwara and Bctul. 

. Dull puiple, mixed with u little gicen in colour 
A thin cane and very haid. 

. B 

. Corers nio^t of the intemodc. 

. A daik puiple, snollcn ring. 

. Irregular in shape with veiy prominent loot dels 
on a pale yellow ring. 

. Light grey in colour, not well defined. 

. 5i feet to G feet without tops. 

. 1$ inches to 2i inches Ujameter greatest at the 
bottom. 

. Si inches to inches 

. On lower S or 8 nodes only. 

. Khald-colomcd scales with slight giootcs, very 
small. 


Variety . 

Where grown . 
General appcaiaiicc 


Type 

Bloom 


. Sfalyagar or Dhonri 

. Bilaspur and B-ilagliat. 

. A medium-sized greenish-yellow cane with charac- 
iciishc black smudges which extend down- 
wards from the nodes rather moic than half the 
length of the joint, rind soft. 

. B. 

. Gencial, at and below nodes. 
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. Disisnet^ pnle yellow in colonr, 

, Fairly ■wnlo, light yellow in colour^ root dots 
numci ouB and dibiincli. 

. Dietinot giay band of bloom. 

. G feeb to 8 feet without lops. 

. S iuchos to -t inches. Fairly uniform throughout 
lengllu 

. S inches to inches, 

. Veiy few .and found on hollom nodes only. 

. Verj' piominculj oval, jiointcd and blown in colour 
deep giooves. 

I 

Eastdrk Sjlk&ai. and Assau. 

JPreliminarij . — ^Thc Agricultural Department was unalile to sp-ire an officer 
of its own for tlie cnquii'y into the sugarcane industry of the province. It 
had accordingly to be entrusted to District Officers, wbo collected information 
through the inodium of their subordinate executive staff. Tho subicct was an 
unfamiliar one to most of the investigating officers ; much of the information 
received was therefore vague and unintelligililc. 

Tliis Note has been prepared on the basis of tho distiiot reports, supple- 
mented by suoli ‘ iniormation as was available in the office of the Agrioultnral 
Department. The points raised in Mr. Barber’s sobeme of enquiry are dealt 
with ad seriatim. 


Nodes— 

' Itiiig 
B.ind Ng 

Bond Nj 
nciuht 
Girth 

Intcrnodcs 
Aerial loots 
Buds 


Paet I. 

Tntbobociiok 

2. Cliinnte . — Tho climate of Eastern Bencal and Assam is fully described 
in tho subjoined note written Ijy 3Er. G. T. "Walker, E.E.S,, Meteorological 
Officer to tlio Government of India : — 

Temperalvre . — The mean annual tomperaturo of Eastern Bengal and 
Assam is appreciably lower than iliat of other pnits of India in the .same 
subtiopical latitude. This is mainly duo to the cooling influence of the excep- 
tionally heavy rainfall of the province in April, May and the fimt half of 
June, during which .period the weather over tho larger part of the rest of 
northern India is dry, and warmer than at any other time of the year. The 
strong contrast of temperature between the east and the west of northern India 
usually lasts until August, by which time monsoon rainfall should have fallen 
freely in the north-west, and its moderating affect on temperature is no longer 
conflned to uorth-east India. 

Monsoon rainfall censes in Eastern Bengal and Assam at about the cud of 
September, and from November until Eebruary there ensues a general simi- 
larity between the temperature of the. province and that of tlio belt of country 
lying to tbc west, of it in tho same Latitude. 

Over tbc greater part of India tho ujiper and lower limits of temperature 
occur in May and January respectively, and it is in May that tho strong 
cooling influence of spring rainfall is most apparent in this province. Not 
only, then, docs the rainfall of those months reduce tho moan annual temperature, 
but it does so most conspicuously nt tlie time when the warmest iveathcr of the 
year would otherwiso occur, and it thus very greatly diminishes the annual 
range of temperaturo, while <lef erring the actual maximum until July 
everywhere except in tiie coast, dist riots. 

The yearly range varies from 17** or 18° in tho districts below tho northern 
tropic to *23° in tho extreme north-east corner of Assam, and when this is 
comfiarod witli the range of 30°, which occurs in the east of the United 
Provinces and Bajputaua, it will be seen that tho climate is unusually equable 
in this respect. 

In the coolest months of tho y<*ar, January, weather is warmer on the 
coast than in the interior, temperaturo varying from 60° at Dibrugarh in 
Assam to 07° at Oliitlagong ; in J uly a nearly uniform temperature, differing 
litt.le from 82°, is recorded over tho whole province. 
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Tlie following table exhibits the monthly average of mean daily tempera- 
ture at twelve selected stations in the province : — 


Month]; ngnjo o{ nican dill; iempentne 


Etillon 

•• 

IS 

P 

«a 

e* 

e 

*5 

Ih 

■g 

a 

% 

1 

« 

«> 

fl 

a 

1 

a 

< 

Cl 

1 

•» 

VJ 

October 

■2 

e, 

1 
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•a 

B 

«8 

V 

b 

a . 

la 

8 

>* 

1 



3 

B 

B 

0 

7 

B 

B 

B 

11 

13 

13 

11 

Cblttagosg 


GGB 

tor 

■ 

618 

S20 

810 

81*2 

80 8 

810 

83 0 

B 

081 

77*2 

lllebar . 


tsi 

C33 

»c 

78 0 

60*0 

82-S 

ES7 

832 

esi 

806 

713 

C7 4 

75 8 

UarliM , 


CGO 

70 7 

70 8 

838 

817 

ESS 

sso 

82 E 

831 

811 

no 

CGO 

78 3 

NanjanguiJ 

■ 

OGO 

701 

701 

esa 

03 0 

E37 

E3 8 

833 

837 

81‘G 

748 

07 7 

ras 

Myaonslogh 

• 

C3a 

l;o 

73 7 

81 8 

812 

621 

817 

626 

6iG 

787 

720 

C6 4 

7c 4 

Bogn . 

■ ■ 

cto 

07 4 

771 

Eli 

G3S 

63 fi 

638 

631 

ESO 

eoo 

72 2 

05 6 

77 3 

ElbiLgar 

• • 

EB8 

03 2 

GOO 

713 

78 8 

620 

810 

83 S 

82 2 

77 8 

09 0 

oil 

730 

Sbobrl . 

• ■ 

630 

C7 0 

7^0 

70 7 

70 0 

811 

E2 1 

82 2 

811 

1 73 7 

71 7 

C17 

7SC 

Jalpilgari . 

• • 

Oil 

U1 

72 J 

73 0 

£U3 

81 C 

82 C 

63 4 

BIS 

778 

710 

Ml 

74*8 

UlDiJpnr 


C2G 

oca 

7S2 

S2 7 

630 

6SE 

810 

£3 7 

828 

787 

717 

013 

70 0 

Ttzpor 


01 s 

014 

7151 

710 

75 2 

63 5 

830 

637 


7S1 

70 3 

G2D 

7*8 

Vlbrugiib 

■ 

on? 

02-3 

084 

715 

77 0 

60 7 

B18 

612 

ElO 

77 0 

C30 

oil 

728 


Huniidiiy . — The high humidity of tbo whole province bas become prover- 
bial, and the results of observations bear out this popular belief, showing that, 
despite the great scasoi ol changes which occur elsewhere in this latitude as in 
other parts of India, the weatner in the valley of Assam and delta of Bengal 
preserves its humid chav icter •with but small variation throughout the year. 
Thera aie indeed few pai'ts of the Indian area in which the air is so persis- 
tently damp SIS in Assam and the swampy regions of the Suudarbans at the 
mouths of the Ganges, vitbout intermission irom Jauuary to December; the 
upper half of the Dialimnputia Valley bas a mean daily humidity exceeding 
80 per cent , and over the remainder of the jirovince humidity closely 
approaches that figuie during the giater part of the year, svliile in JTebruary, 
March, April and November does it fall in mean value belpw 70 iier cent. 

The following table of mean relative humidity at 8 a.m,, at twelve 
stations in the pi evince for each month shows, how exceedingly damp the year 
is at all times of the year, and lioiv near is the approach to saturation over the 
whole of tlie proiincc : — 


Areia^o rclatiTO butgldlt; st B < v 
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t 

a 

P 

e 

a 

b 

1* 

1 

1 

•B 
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»« 

n 

El 

s 

r 

Cl 

B 

K 

*3 

■ 

B 
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■< 

i 
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& 
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k 

u 

A 

e 

Cl 

b 

e 

E 

u 

Cl 

Cl 

B 

b 

5 

1 

B 

B 

4 

B 

B 

7 

B 

B 


11 

12 

B 

11 

Chittagong . 


87 8 

613 

627 

80-2 

E31 

8C2 

F8 0 

65 7 

ESI 

BOG 

65 0 

£8 5 

EGO 

Ellchar 

. 

810 

E7 0 

8S1 


833 

69 3 

03 2 

roD 

707 

E83 

E7 0 

BID 

ESO 

Euliil 


8jC 

81 a 

81 S 


821 

67 3 

BEO 

EOl 

87 7 

63G 

633 

Gb5 

ss 

li'anpangaid , 



83 0 

E27 


CIS 

ESI 

031 

80S 

69 2 

^ ElO 

EID 

B!i8 

65 7 

llyneDslDsh • 

. 

814 

84 0 

61 1 


812 

69 G 

60 5 

8U8 

013 

£53 

£3 7 

012 

87 9 

HegrR • 

. 

8*2 

781 

73 0 


621 

67 5 

b!i8 

69 8 

6SB 

655 

85 3 

bS3 

680 

Eibaigu 


090 

07 C 

C33 

03 1 

01 s 

01 7 

02 8 

oil 

018 

oil 

183 

813 

040 

Dhabrl « . 

. 

811 

83 7 

71 S 

75 6 

85 8 

DOS 

000 

00 0 

01 G 

ESE 

67 0 

Pd8 

871 

JlIpilgOTl , 

• 

80 0 

66 6 

76 0 


E3E 

60 3 

018 

017 

00 7 

8S1 

612 

686 

603 

UlDllpOt 


610 

708 

CCS 

71*7 

EOl 

89 B 

00 0 

801 

63 7 

617 

£3 8 

65 8 

ESI 

Taipur 

• 

03 U 

83 0 

630 

630 

870 

OUO 

DIO 

03 U 

010 

60 0 

000 

940 

88 0 

Dibrogark . • 


MO 

01 0 

EGO 

870 

67 0 

00 0 

830 

040 

010 

69 0 

80 0 

OJO 

000 
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It cannot bo saitl, hoTTovor, that the absolute amount of water vapour 
present in the lur is eo marked a feature as is th'o humidity mpa'-un d. on the 
relative scale,' that is, as a peroentago of the pnsslblo or saturation amount. 
The quantity of vapour whiou the atmosphere is capable of couiainin!; depends- 
solely on its temperature and increases tapidly 'nith arising thermometer; 
there are nccoidingly m.my parts of India and Burma where, in consequence 
of prevalent high temperature, absolute humidity is coubidin-nbly above that 
of Assam, although the approach to saturation is not nearly so close. Such 
are the districts of Lower Burma and those lying along the Madras and 
Blonkan coasts, where, from November to April, high temperatures arid 
proximity to the sea give an absolute humidity greater even than that in the 
valley of the Brahmaputra. 

Absolute humidity is near its, minimum in the early days of the year and 
is subject to hut slow increase daring February ; for the next four months 
however it rises rapidly more espeoially in the interior districts of Bastcni 
Bengal and up to the estremo north-east corner of Assam. From -May to 
September humidity remains steady, and thcieaftcc very rapidly declines to a 
minimum near the end of Bcoomher. 

CioMci.-- Skies are seldom entirely clear over the province at any time 
of the year, and although during the cold weather months, when clear weather 
prevails over nearly the whole of non hern India, the proportion of cloud- 
oovered sky is at a minimum, it is still in excess of 10 per cent, on tlio coast 
and of hO per cent, at Sibsagar. 

The cloudiest montlis aic July and August when the proportion, which is 
fairly unifoim over the uholc province, lies between 72 per cent, and 93 per 
cent. The clearest months are JSovemhor, Decomber and January, but even 
then during the mornings thick fogs commonly cover tlio low grounds of 
Assam and the neighbouring traels of Enstern Bengal, and remain undissipaicd 
till late in the day ; these give place in the early spring, as the weather 
becomes warmer, to thick low-lying clouds, which gather daily over the 
valleys and afford the heavy rain whioh is a marked leaturo of the province 
at this time of the year. 

rainfall of the province occurs in two periods of the year, 
the first extending from March to May and the second throughout the summer 
monsoon season. 

The conditions which dotormine the earlier rainfall are largely those of 
geographical position'and of the land surface, at any rate so far as concerns 
the two valleys of Assam, lying to the north and south of the uplands of the 
Garo and Khnsi Hills. In the spring montlis there is no such oontinuitv of 
st&'idy rainfall as ocours during the monsoon, but the weather is oharaoteiised 
by storms which burst after the boat of the day, and generally come from a 
westerly or north-w estf-rly direction. 

The valley of the Brahmaputra is covered by swamp and forest land and 
largely protected by hills from the approach of drying winds ; there is accord- 
ingly ample cause for its heavy spring r.unfall in the Pxoossivo local evapora- 
tion. In the moTo open valley of the Surma ami Barrak similar condiiions 
also ho^d, uith the added feature that the dump southorly winds from the head 
of the Bay of Bengal pass freely over its low-lying stretches aud poneirate to 
the bills whioh form its northern boundary. 

In Eastern liengiil the air during these months is on the whole less nearly 
saturated than in A»sam, and rainfall, although it ocouis there also, is less 
frequent and lighter than in tlio more easterly districts of the province. 

Bettvfon these spring rnin-storros and the sucoecdtng rains of the 
monsoon season, a break of dry weather and westerly winds frequently 
intervenes. 

During the months of tho monsoon, rainfall is due as in other parts of 
north.eost India, to the influx of southerly sea winds from the head of the Bay, 
and its distributiou is neoessaiily niuch inlluouccd by the contour of the 
country. The monsoon -winds flow acioss the delta ot Bengal in a direction 
nearly at right ai'gics to tin* coast lines; uheie, their even flow being checked 
bythesuiiace ol the hind, eddies and eommotions result which induce heavy 
rainfall m the more immcdiaio noighhouihood ol the coast. These winds are 
hemmed in on the east by tho Tippera hills and opposed on the north by the 

- ?B 
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Garo-Khasi range and the Himalayas. Asa oonaequenoe they are deflected to 
the west and north-west, and while rising over the lower slopes ■ of the hills 
undergo dynamic cooling which causes condensation of Iheir water vapour 
and heavy rainfall. 

For these two reasons the rainfall of the delta of Bengal deoraa<5es from 
the coast line on the south for some distance into the interior, and from the 
Valley of the Surma on the oast to the brt>ad plains of Bengal on the west. 
Thus the monsoon rainfall is found to deorense from 1114i'’at Sylhetto 62*3" at 
Barisal, and to 60 3" at O.ilcutt i ; while fiom Barisal to Dacca the gradation 
is from 62’3''' to D2’3". Still further to the north the influence of the hills 
begins to display itself in producing a rapid increase of precipitation, so that 
the decreasing lainfall from Barisal to Dacca is succeeded from Dacca 'to 
Myrnensinsrh, 70 miles nearer to the Garo Hills, by an increase of 18'. 
Eampur Boalia, which is at about the same distance as Dacoa, but to the 
south-west of the Garo Hills, has a fall of 47*0" in the five months from June 
to October; while Bogra 60 miles nearer, has a fall of 67*9' and Rang pur, which 
is about the same distance as Bogra from the Garo Hills, but 7U miles nearer 
to the Himalayas, has as mnch us G8'0" in the same period. In all these cases 
the greatest difForonccs are shown in the earlier months of the monsoon, and 
the effeet disappears in 0*‘toher, nhen prtiximity to the coast becomes the 
most influential factor in determining the distribution of rainfall. The same 
oharacteis ore shown also in the case of the more eastern stations of Noakliali, 
Comilla, Sylhet and Cheirapoonjee, where rainfall decreases from 92 9' at the 
fii\-t station to 67*3" at the second, and thereafter inoroasiug, on the further 
approach towards the hills, to lll'd!" at Sylhot, culminates at Clierrapoonjee 
on the summit of the southern scarp of tho Garo Range in (he enormous fall 
of nearly 360". 

The following table gives the rainfall data for the spring, monsoon and 
winter months ; — 

Notvttl Histriet rainfall. 






- 

SprinB— 

Monsoon*" 

Winter — 

Total 

Oiviiion 



District, 


Marob to 

,1 ono to 

Horomber 

of 






Un}. 

October. 

tn 

year. 








February 



1 



inobes. 

Incites. 

Inbis. 

laobes. 




•Tnlpaiguri . . 

• 

21'81 

115-23 

1-82 

138 91 




Cooch fichar 

• 

ai-03 

96 9G 

1-10 

119 69 




Bangpur 

• 

Id) 44 

i;s 20 

lie 

78 SO 

Bajehabi . 

• 



• 

• 

8 97 
6-23 

59 SG 
49 02 

1-13 

1-G3 

G9 96 
30-83 





• 

8 6G 

46 S3 

1 63 

57 17 





» 

12 12 

47 26 

2 OS 

6146 





• 

11 33 

52 OS 

2 00 

66-31 




Mymensingh 

• 

17 43 

67 13 

2-02 

86 63 

Dacca . . 



Dacca 

• 

16 81 

5l 40 

2 83 

71-13 

« 


Fandpur 


14 52 

48 31 

2-75 

65 38 




Baknrgauj . 

• 

13-49 

OS-76 

2-88 

8512 



( 

Tippcra 

m 

18 09 

5V00 

2 56 

75 59 

Chittagong 

• 


Noakhali 

• 

17 78 

9182 

3 39 

112*99 



1 

Cliit'agon? . 

c 

17-43 

01 47 

2 91 

111-81 

Surma Valley and Hill 


Syllict , 


39 07 

91<-45 

3-46 

137*88 

Districts 


1 

Crichar . . 

■ 

38 42 

86 61. 

4-54 

129*60 



r 

^o.ilpara . . 

• 

27-00 

86-93 

1-62 

115 61 



1 

Kamrup 

« 

21-68 

53 39 

1 b6 

76 93 



1 

Darrang 


21-86 

68 S7 

2-71 

83 44 

Assam Valloy . 

• 


Now,-ong . 
Mlisigar 

• 

IC 32 
23 46 

52 33 
56-54 

213 

3-99 

70*78 

83*99 

■ 



Lakbi.npur 


30-38 

77 71 

5 53 

113 G2 




M.inipnr* . 

■ 

17-22 

47 03 

■m 

Cd*61 


* tninfall for ono itntion only* 

It will be seen that in the Assam Valley the rainfall is greatest at the two 
extremities, and srnnllest in the middle region represented by Tezpur, Gauhati 
Nowgong ; this peculiarity is possibly due to the fact that to the south 
of this region lies the most lofty part of the Shillong platoauj on tho southern 
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race of wliicli the moosoon currents are lorgely drained of their abundant 
water vapour before passing on .their course over the central tableland to 
the valley beyond. To I he west of the central plateau the valley is open to 
the winds of the Bengal della, while to the ea''t the average height of the hill 
range falls greately admitting the south-west monsoon by the gorge of the 
Jatinga Valley, over the low uplands of north Oaoliar and down the long valley 
of the Bhansiri, into the great plain of Sihsagar and iLiakhimpur. . 

Notwithstanding the unusually heavy spring rainfall of the province of 
Bastern Bengal and Assam by far the greater part of the annual amount 
occurs between June and Septemhei', and has its maximum in June or July. 
Taking the period of the six months' heaviest rainfall, May to October, the 
rainfall of May at statioiis in Assam and' the more north-eastern parts of 
Eastern Bengal varies from to of the total for the whole six months, and 
averages for all stations about ^ ; whereas in the Gangetio delta it averages j\, 
and decreases westwards until at some of the more westerly stations of the delta 
the proportion is only about • 

Storms , — The storms of Eastern Bengal and Assam are of three types, 
difforing in both cbaracter and place of origin : — 

(rt) The cold weather storms which occur during the months of Beoem- 
her, January, Eebruary and occasionally in March ; 

(S) The cyclonic storms which pass from the Bay of Bengal during 
the south-west monsoon period and 

V (c) The nor’westrrs and tornadoes, which are confined to tho hot 
weather months. 

The storms of the cold weather are similar in most respects to the 
depressions of ‘We'-tern Europe. They are oaused by areas of low presure 
moving from west to cast, exhibit a slight circulation of wind, and give rise 
to unsettled weather, with more oriels precipitation. Many of these storms 
can ho traced from on origin as far west as Persia, aorois tlio Punjab and the 
ITnited Provinces to their final stages in Assam, where their presence is 
indicati'd by only a slight low'ering of tho barometer, cloudy weather and 
some rain. 

Tho oyclonio storms which fonn in the Bay of Bengal move along paths 
which vary in direction from month to month, and cross the Coast of India 
at difforent points. As a rule these storms pass from the sea to the land to the 
west of the mouth of the Ganges, but from Soptombor to the end of Becember 
an ocoasiorial storm may move into the south of Eastern Bengal : none, 
however, lins been known to penetrate up the Assam Valley beyond the Garo 
Hills. The most severe storms of this type occur in October and November, 
and it is in tho former of these mouths that the proriuce is most frequently 
affected by tbem. 

Tho hot weather storms are perhaps of tho greatest interest, for, while 
they are of smaller extent, they occur frequently, attain great intensity and 
are often very destructive. They appear to owe tlieir origin to the inter 
action between the damp sea w'inds and tho dry winds from the interior 
supplemented by the aciion of the hills in giving rise to vigorous forced ascents 
of air. Tiicir usual form is that of sovore thunderstorms accompanied by bail ; 
but Bomotimes they develop into tornadoes, the most intense form of small 
revolving whirls. These are rarely more than a few hundred yards in diameter 
and their paths of dcstruotivo violeuoe are seldom longer than 10 miles ; but 
along these paths they advance rapidly and with little warning overturn and 
destroy houses and trocB, and cause general dostruoliou of life and property. 
The rainfall associated with hot weather storms is of importance in north-east 
India, and more especially in Assam, whore it is a valuable factor in the 
growth of tea. 

The groat humidity of tho atmosphere, tho absence of hot parching winds 
and the abundant showers whiob are received in tho three months preceding 
the advent of the monsoon give Eastern Bengal and Assam a decided advan- 
tage over most oilier parts of India in regard to tho cultivation of sugarcane 
and many other crops. The need of irrigation which adds greatly to the cost of 
cultivation in other parts of India is seldom felt in Ensturn Bengal and Assam. 
Herein the climate of the province approaches that of tho cane growing countries 
in the tropics more closely than any other Indian piovinco. Owing to the 
great rainfall during the monsoon and the constant humidity of the air, the 
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soil 'romaina moist long after the cessation ol the monsoon,^ .enahling the - 
susaronne crop to continue in active giowth for a longer period than in the 
drier parts of Noi thorn India. 

3. The age of sugarcane ctiUhation in India. — The Hindu scriptures abound 
in alluf-ions to sugarcane, Many ol these aio quoted or alluded toin Dr. "Watt’s 
Economic Dictionary, Tho oldest, reference is perjinpi in the Bamngana, in 
■vrhich Batna, is su'd to have uorshii’ped the gnddc'-s Durga with an olh-ring of 
susrarcane iu'ce 'Ihe Han'-krit Dictionaries giro nnmci'ons synonyms for 
suEarcane Tv-hich it is hardly noce'-sary io quote hero. Tlio Distriit Engineer of 
Eangpur quotes a pas'ase from the Statah Smrili in which tho sugar-mill 
(iJifliu jantra) is mculioncrl. Ho aho quotes a verse from Itajamrghanta 
(of which tlic age is uncoitain) in which mention is made of four varieiies of 
sueaicanc — (1) J?anndrnka, (2) Banshekshu, (3) Syamekshn and (4) Bahtekahu 
which literally mean : (H tlie sugarcane of Paimdra, which signified in ancient 
times tlio country watered hy the Knraton river in Northern Bengal, included in 
the present districts of Eanagpur, Dinnipnr and Begin; (2) the bamboo cane wliich 
is perhaps the same as the tall, thin, haid Mori or A/zai^rt cane of the prssent 
time ; (3) the yellow canc ; and (4) the red oano, the last two being obviously 
tho protoypes of the yellow or white and the red or purple canes of our times. 
In fact, were we to classify the canes giown at pesent merely from their outward 
appearance, wc slioidd have to adopt a similar classification to that of Ba'janir- 
ijhanta. It is possible that the name JPanndaraka has descended to us in tbo 
shape of such w’ords ns JPatinda, Pura^ Puri, etc., all of which appertain to the 
thicker and softer varieties of cane suitable for chewing. 

The extent and character of cnltivation, — Sugarcane is cultivated more or 
less in every plains district of the piovince. There is very little of this ci op 
in any of tho hill districts. Tho only hill dHrirls where an appreciable 
quantity of sugarcane i.s grown are tho Chitlagoi.g Hill I'ract's, Alan ipur and 
the KlitiM Hills, hut tiio area rcoujiicd hy it is so small as io ho almost negligible, 
Tne following statement shows the acreage under sugarcane in the year 
1905-1906 in tho sovoral districts of the province 


Uiviaioo. 


It.'ijBliahi 


Dacca 


Chittagong . 


Snrmn "Valley 


Absam Vtillcy 



Diilriet 

/crwRc, 

Total. 


'■Jalpaigwri • 

, 4,700 



Dinajpur . , 

. SS.OOO 



Afakln 

. 3,800 



liaishiihi . 

. 18,100 



llangpar . 

. 16, (‘0(1 



Eogra 

. 30,000 



^Pabna 

. 3,200 



Total 

. 80,800 

89,800 

("Dncpa 

. 19,700 


1 Vnridpnr . 

. 26,000 


• { Satnrg.'inj 

. 18,500 



l^AlymeiiEingb 

. 7,000 



Total 

. 70,300 

70,200 


["Chittagong 

. 0,000 



I Tipi'cra 

. 5,700 



1 Nmhhali . 

ODD 



I^Cliittagong Hill Tnictg SOO 



Total 

. io bOO 

15,600 


■ Sylbet 

. 23^ 


1 

, Cacliar 

5,g00’( 



Total . 

. 37,000 

27,000 


fGoalpara 

. 1.200 



I K.imrup 

. 4,300*^ 


} Diirraiig 

. a.sooi- 


Noyrgong , 

. 23,«00* 



j Sib<iag.ar 

. 0,000* 



(.Likbimpui 

. 5,000* 

- 


Tola] . . 

. 20,900 

30,000 


Gbxhd Touii roc xiii: Pkovikcg 


224,400 



■The total area cropped -witli sugarcanG ia 1905-1906 ihas appears to Idb 
about lakbs or little short of a quarter million of acres. Out of this area 
about 90,000 acres, or 40 per cent., was in the Eajshahi Division. 70,000 acres, 
or 30 per oont., in Ihe Dacca Division, and tho remaining 30 per cent, "was 
shared by tlio remaining three divisions Ifc should be noted, however, that the 
- acreages given above are, -"with the exception of those marked ■with asterisks, 
very rough estimates, whicli may be far from the truth. Tho acreages given 
ag linst Oaebar and the Assam Valley di'^triot's, with the exception of Goalpara,' 
arc based on survey and can bo accepted, ag fully correct. Except for these few 
di'-triots, it is not possible, from a consuleration of the annual agrioultural 
statistics, to say for certain whnt proportion of the total cultivated area is 
occupied by the sugarcane crop in each district, or whether the area has been 
increasing or decreasing in recent years. In the six districts for which 
accurate statistics ba'^cd on a field-to-hcld survey are available, the actual areas 
under sugai'canoin 1895-96 and 1905-1006 and the percentage which the area 
in tho latter year bore on the total cultivated area are exhibited below : — 


Diitrict. 


AetoagPi 

18S5-0C. 

Aetenge, 

1005*lgo6.. 

t 

IneTenfo4* 
nr doeicitKO— 
ill 10 years 
por ecni. 

Fereontsgo o£ 
area on total 
eultivatod area. 

Cacliar 

• 

1,071 

5,878 

+440-8 

1-9 

Kamrup 

« 

3,810 

4,315 

+ 18-2 

0-9 

Darrang 


1.051 

a,i77 

+ 11-5 

0-8, 

Nowgong 

• 

1,028 

6,879 

2,238 

+ 160 

]•! 

Sibsiigar 

• 

5,974 

4*990 

— 18-1 

1-S 

Lakliimpur . 

« 

1,839 

+ lC8‘i 

1-9 


The cultivation has rapidly increased in Oaebar, where, as well as in the 
neighbouring district of Sylliet, timo-OJtpircd tea-garden coolies have settled 
in large numbers and begun to cultivate sugarcane on hilly jungle-covered 
land • which at one time was considered useless except for growing thatching 
gia'ss. In tho L'lkhimpur district also, the area under sugarcane has undergone 
considerable expansion in recent years. The sugarcane industry in this 
district, as well as in tlic adjoining parts of Sibsagnr and Darrang, is now mainly 
in tliQ hands of Nepalese immigrants. These people arc nomadio in their habits 
and scarcely remain in a place for more than dveor six years. Tbeir custom is 
to settle down in tho midst of a forest, usually on tho banks of a river, make a 
clearing in tho forest, grow sugarcane on it for as long ns a single crop witli its 
ratoons will la.st, and then shift to a now forest site. They are able to produce 
jaggery so cheap ^ that tho native Assamese cnltivators are unable to compote 
with mom ; hence in those parts of Assam trhere the Nepalese have taken to 
growing sugarcane, .tlio natives of the Country have practically abandoned its 
cultivation. To this fact may bo attributed tho slight decrease of area under 
Eugaxcouo in the Sibsagar district, where of all districts in Assam the crop 
was at one time cultivated to the largest extent. 

Though trustworthy statistics of area arc not available for any of tho 
Ea«tpm Bpugal dislnots or for Sjlhet and Goalpara, it would appear from the 
district reports that in tho open woll-oultivatcd parts of the country, tho 
oultivation of sugarcane is giving way to jute, ■whioli la recent years has assumed 
an unexpooted importance owing to the c%tiaordi»arily high prices now being 
paid for the fibre and whioli is far easier to grow and gives a quicker return 
than Bugaroano. On the other hand, the oultivation of sagarenno has been 
rapidly inoreasing in tho more backward tracts where jute does not thrive well, 
e.ff., the hilly tracts in the south of the Surma Valley bordering on tho 
Tippera llills, and at the foot of tho Sitakund Eange in Chittagong, and 
ilan biffh jxwfffy cd' cnaairyin ilangpur known as ibo MJar ortbo 

harind. Thera is no doubt that, barring jute m tho more favoured parts of the 
country, there is no crop which pays the cultivator wlio can afford the labour 
to grow it so well as sugarcane, and the profitableness of the crop has rather 
increased than otherwise in consequence of the growing demand for jaggery, 
which has resulted from the opening up of communication in the interior of 
the country and tho increasing prosperity of tho rural population. The gradual 
introduotion of iron-mills, whioh has enabled tho cultivators to obtain larger 
yields of jaggery than was possible with tho old fashioned wooden mills, is 
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anotlior of those causes which have tended to mahe sugarcane cultivation more 
profitable than before. 

Some of the district reports have assiarned other more or less local causes 
for the inoreaso or decrease of sugarcane cultivation. Thus, in Chittagong, it is’ 
said that the example of some iibnteis, who have been gi owing sugarcane on hill 
slopes which were atone time considered worthless for any agrioultmal purpose, 
has Jed many people to do the same. In Goalpnra, the subsidence of tlie ground 
level caused by the great ear hqualce of Juno 1897, is reported to have rendered 
the country excessively liable to flood and consequently less suitable for sugarcane 
thus causing a contraction of the area cultivated with that crop A rise in 
the price of mustard cake, which is commonly used for manuring sugarcane 
in certain parts of Sylhet, is reported to have led to a curtailment of the 
sugarcane area in those localities. The inflow of saline water is, among other 
causes, held responsible for the comparative neglect in which ' sugarcane has 
fallen in the southern parts of the Baclcarganj district. 

The cultivation of sugcroane is of comparativly recent introduction in 
the Chittagong Hill Tracts, and possibly al'-o in the Manipur State. In the 
Chittagong Hill Tracts, it was introduopd from the adjacent district of 
Chittagong some fifty yeais ago. The cultivation of sugaionne in Manipur 
on a systematic scale is said to date from the time of Baja Sir Chandra 
Birti Sing (1850-86\ though the plant was not wholly unknown in the State 
before his time, flhe cultivation of sugarcane for jaggery is an industry of 
recent growth in the Iv^onkbali district. A large area of sugarcane is found 
in the south-eastern parts of the Favidpm' distirict, where it was unknown 
till 30 or 40 years ago. The crop is groyvn there on river chars or dearaa which 
arc annually submerged. 

Ihe bulk of the sugarcane crop in the province is groxvTi in small 
patches of one or two biuhas (one bigha=-^ of an aero). The area of a 
sugarcane fleld is determined by the amount of labour at the command of the 
cultivator. There is a ••aying that a man who does not posses'* seven sons and 
twelve grandsons should not engage in sugarcane cultivation. Except in 
certain localities, it is rare for any one to grow sugarcane mainly or wholly 
with hired labour. Tho Nepalese sugarcane growers in Upper A'-sam, 
besides working with their own bands, employ a good deal of hired labour. 
A nnmher of families squat down in ono plaoe and, sugarcane being practically 
the only crop which they grow and the only source of their income, the 
area cultivated by each is comparatively large. Eo information is, however, 
available as to tho aveiage area of sagarcano cultivated bv each lauiily. 
Two European planters, Mr. Catlell and Mr. Brownlow, and a Bengali planter, 
named Bahu Nabin Chandra Si Kdar, have laigc sugarcane farms in Chitta- 
gong, and an Assamese gentleman, Srijut Dobeswar Gossain, oultivates about 
one hundred acres of sugaroane on his farm at Barpailier, in the Sibsagar 
district. These faims are matiogccdon oommei cal lines, and are believed 
to bo profitable concerns. Tho land is cultivated wholly with the help of paid 
labour. 

The principal kinds of soil on which sugarcane is grown in Eastern 
Bengal and A8»am aio either of deltaic or recent alluvial formation. Tho soil 
is either loam or clayey loam. Sugarcane is rarely grown on sandy soil. 

Sugarcane is also grown to a considerable extent on a class of soil which 
passes under the name of old alluvium. It is believed to owe its origin to 
tho disintegration of laterite rocks. It covets a large tiact of country in the 
centre of the Bajshahi Bivirion (known as the Khiar or Barind) and 
also occurs in many parts of tho Assam Valley, notably in the Golaghat sub- 
division, which is an important centre of sugarcane cultivation. The same' 
^il occurs in the traot of country iu the Dacca district known as the Madhupur 
jungle. The soil is usually a led or yellow clay, having evidently a great 
deal of iron in its composition. The old alluvium ti acts occupy a compara- 
tively elevated level and arc immune from floods. The soil is more difficult 
to cultivate than new alluvium (paif), and does not retain moisture so well 
as the latter. In such soil the planting of sugarcane has to be deferred till 
April or May (and often till June), or if the crop ho planted earlier, it has 
to be nursed by frequent waterings through the early stage of its growth. 

_ The only examples of sedentary soil in Eastern Bengal and Assam on 
which sugarcane is giown are mot with in Ihe low hills or teelas in Sylhet 
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fllnd Oachar and the sloping plains at the foot of the Sitakund Range in Chitta* 
gong. The soil is derived from sandstone rocks and is usually of a light 
open texture. 

Very few analyses exist of the soils of Eastern Eengnl and Assatn. A 
number of tea soils has been aualy'^ed by Dr. H. Mann and others, hut these 
Eoarcely throw ' any liglit on the uharacter of the soils ou which sugarcane is 
habitually grown. 

Generally speaking, the hulk of the area in which sugarcane is grown 
consists oC land on which the ordinary crops of the conntiy arc grown. Such 
land is too poor to bear a siigai cane crop without being manured. In the 
Dacca Division and tho southern parts of the Rajshnhi Division n great deal 
of sugaicane is grown on land which is annually submerged, and. being 
ent idled with silt, stands in no need of tuannring. So also > in the case of 
land newly reclaimed fiom forest, the soil is naiur.illy rich in vegetable mould 
and is capable of bearing sugarcane without tho help of any manure. 

Erom what has been stated above, the various descriptions of land in 
which sugarcane is oultivated in tlie province will appear to fall into- the 
following classes, on each of which the character of the cultivation- is of a 
distinclivo type : — 

t. Alluvial laud heynnd ihe reach of floods. — ^It- is the most Important 
class of land on which sugarcane is grown in the open thickly -populated parts of 
tho province. 'J'ho soil is usually of a loamy chaiaetcr, and being suldom 
allowed to remain fallow, it is too fioor, ns a rule, to hear sugarcane without 
ni-mnre. Tho ciop is, therefore, invaiinbly manured and oultivated with 
greater care and attention than elsewhere. The varieties of sugarcane usually 
cultivated in tins cla^s ot land ate the medium soft yellow or white cane pre^ 
feirod for the manuufnctiiro of jaggery and also nietl for chewing. 

II. Alluvial land which is annually submerged and enriched todh silt . — 
This class of land is mostly found in the deltaic districts of the Dacca and 
Bajshahi Divisions, The land is never manured. The only varieties of cane 
that can ho groun on such land arc the thin hardy kinds of cane whioh can 
bear subnier.<tion. The crop receives ootnparatiroiy little attention, and such 
operations as trashing and wrapping are piactically unknowm. The jaggery 
made is of inferior quality and in many places where tlie inundation is heavy 
and lasts long, the crop droops prematurely as tho result of prolonged water- 
logging and has to he harvested as Odxly ns October. 

III. Old alluvium (Jchiar or barind) in the Hajshahi Division, — The 
prevailing soil is a red or yellow clny whioh is more difficult to work than 
new alluvial soil and is liable to suiter, from drought. Bore, too, tho thin 
hardy varieties of cane are grown by preference. They cau stand drought 
butter than the soltcr and more valuable onnes, and receive less attention. 

IV. Land newly reclaimed from jangle. — This class of land is found 
mostly in Upper Assam and in hilly tracts in tho south of the Surma Valley 
and at the loot the Sitakuudu Range in Chittagong. A nomudio system of 
cultivation is pursued. The land after being "cropped with sugarcane is 
abandoned. Tito soil being rich in humus is never manured. In Upper 
Assam,’ the soil on such land is of alluvial origin and usually very 
rich. Successive cro}>s of ratoon, often as many as five, are taken off the 
laud before it is abandoned. Tho culiivation is of a primitive nature, 
though it is believed to ho very profitable. The usunl kind of cane 
grown on this class of land in Upper Assam is a thick solt white oano 
which elsewhere is grown only lor chewing purposes. In the Surma Valley 
and Chittagong, tho soil in oowly reclaimed forest land is of sedentary origin, 
and is not, as a rule, rich enough to bear sugarcane longer than two nr three 
years, Tho. land lies high and dry, and tho soil being of a light toxturo, the 
crop is liable to sulTer from a prolongod absence of rain. U'here is, besides 
much lisle of loss from wild pigs and jaokuls. For Ihuso roason.«, the thin 
hardy varii ties of cano, 11 hiuh nio comparatively immune from drought and 
wild animiils, are grown by preference in sacli land. 

6 . Varieties of cane grown. — It is not possible, from the meagre desciip- 
tions furni.^hed in the district reports', to prepare anything better than a rough 
preliminary clnssihcation of tho varieties of oano groun in the province. 
Appended to this note will be found a list of the varieties mentioned in the 
district reports with such description of each as has boon furnished. 
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Kouglilf, file canes of Eastern Bengal and Assam may be aivided (1) 
according to use,' into (a) cbowing, and (J) jaggeiy canes; (2) according to 
colour, into (o) wliite, grey, yellow or green cane's and (i) black, purple qr 
red canes; f3) according to character of rind, into (al soft and Cfi) l>ard cane; 
and accordirg to tbitkness of stem into {a) thick and (&) thin canes. Follow- 
ing this empiiical clasification, the varieties of cane found in this province 
maj be grouped as follows : — 

I. — OnEtVlNG OAWES — TAZ.E, TDICK, AHD SOTT. 

. id. Blach or purple. — ^It is known as Bombay or black Bombay cane in 
most district in Bengal, Sahehan in Northern Bengal, and Kalapura or Teli 
in the Assam Valley. This varieiy was at one time largely oullivated, but it 
has proved estremely susceptible to disease (the red smut); nowadays it is 
grown in tiny patches near the rayat’s homesteads and used only for chewing. 
It is a tall, thick, soft cane and is distinguished by the internodes being thicker 
in the middle than at the nodes. It is not, however, so rich in saccharine 
matter as some of the medium soft yellow kinds ordinarily grown for jaggery 
or the hard purple cane known as Kajla. 

B. yellow . — ^It resembles lA closely, except in regard to the colour of the 
rind which is of a yellowish green colour. It is variously known as Bura, 
Bagapura, Bombay , Bom or Bompuram different parts of the Assam Valley, 
This cane is grown largely by market gardeners in the vicinity of Dacca, and 
is known there as the White Bombay. It is the favourite cane of the Nepalese 
squatters in Upper Assam. It is subject to disease, hut not to the same extent 
as the purple variety (lA). The Verd»mtihhi cane of Bangpur perhaps belongs 
to this class. 

II. — jAGOEaX CANES OP MEDIUM SIZE — PATBLY SOPT. 

yellous,johite or green. — ^Inoludes the largest number of siih-varietie's 
which cannot he distinguished from one another without a close study of their 
appearance and character in the field. In this class n ill come the hag, Mtigi 
and Bagi canes of Assam, the Bhahundar of Dacca and the BJial or JDhali cane 
of the Surma Valley. Tiiese canes are the most important among the varieties 
grown for jaggery. » They are also largely used for chewing. The Sharang 
cane of Dacca and the Shamsha oane of Sjlliet and Cachar belong apparently 
to this class. 

III.— Reed canes — thin, tall, haed-binded. 

A. Yellow, white or preen.— Iheso canes rank as the hardiest of all. They 
are comparatively immune from injury by drought, innundation and wild 
animals, and are, therefore, giown exclusively in all situations where danger 
from these causes is feared. They also suffer less from insects and fungus 
disease. The commonest names for canes of this class aro Khari, Kheri, 
Khagra, Khagri, Jkuri Malaha, Magari, Majara, etc., all of wlu'oh are deiived 
from the names of common reeds, These cancs aro poor in sugar-coutent, but 
as they grow freely and ratoon much better than any other, they seem to be 
coming into popular favour and to bo supidanting the better kinds of>cane in 
certain parts. 

B. Black or purple. — Known v.irioiisly as Kajla, KajH, • Kali, Bangi 
Teliya, etc., meaning eithei puiple or black or of the colour of mustard oil. 
This variety ranks among the hardier canes, and next in this tesiiect to III A. 

IV. — Wild oane. 

In chur lands in Eastern Bengal, a kind of reed known as laid or khdld 
is met with, which is used extensively as fodder. The canes aro sometimes 
given to children for chewing. This leed is cultivated as n fodder in tlie cKura 
of the Meghna and the Dhaleswari river in the Dacca district. The Collector 
of Faridpur has reported a variety of reed cane, which also is called lata and 
has furnished the following description of the cane : — 

It is a yellow oane with a shade of purple, hard and not much thicker 
than a man’s finger. In seveial places it is confused with he khagri, vihioh is 
a distinct variety of recent introduction. It is too hard loth tor white ants 
and jackals and is g^erally grown on land that will grow no other cane, namely. 
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lands on which 4' to 6' of water stands during the rains. The gtir is of bad 
quality and of blockish colour, and sometimes this cane is used as fooder. 

But the Collector docs not include it among the wild caucs. 

It is not quite understood what is nioant ' by Giant oane.s. The Black 
Bombay cano (lA.) attains an enormous size in good soil and under good 
culiiTation, and may then bo known as a Giant cano. 

In regard to quality, the medium yellow varieties {Mag, Dhalsundar, 
etc.) are said to yield the best jaggery, and are grown in preference to all others 
wherever the surroundings are favourable to the cultivation of sugarcane. The 
Kajla cane is said to bo the riobest in sugar-content. The Khari or Kliagri 
canes (IllA) are the poorest in point of the yield of juice and sugar, but arc 
prefotred in many places for reasons already mentioned. 

6- Mecorded introduction of neio mrieiics. — ^Tbe Bombay varieties of cane 
are admittedly of foreign origin. Tho Black Bombay oane is believed to. have 
been brought to India by Captain Sleeman from Mauritius. This cano is 
known as Shahehan {lit. brought by saTiebs) in Northorn Bengal and was intro- 
duced in Bangpar by some European planters in 1810 {see Mr. Glasier’s 
Statistical Account of Rangpur, 1873). It was introduced iuto Assam either 
at the time of Captain Welsh’s expedition {1793-94i) or by European sugar- 
growers in Kamrup in the middle of the last oentury. Some of^the district 
.reports mention it as having been introduced some bO years ago. 

Tho Sharang cane of Dacca is believed to be identical with the Samsara 
oane of Bengal which is said to have boon imported from Otaheite about tho 
beginning of tbo last century.' Tho Sylhet name of Sliamsa might bo only a 
variant of tho word' Samsara. These few constiluto tho only instances on 
record of exotic canes introduced in Eastern Bengal and Assam. 

7. " jSJporifi” and secdh'ttp ca«fis.“— Very few people in the province seem 
to know anything about “Sports” and seedling canes. Sylhet is tbo only 
district from which the jihonomenon of “ Sports ” in sugarcane has been 
reported, Tho white KJtagrd cane there is said occasionally to give rise to the 
rod ov'Mongi oane. 

Ah instanoG of a new variety which has come into osistenco as the result 
of degeneration it tho Assamese J?ura (also called Ketehi JPxira) cone of Assam 
which is believed to have sprung from an exotic variety (yellow 3?nra) of which 
mention lias already been made. 

'Seedling canes are wlioUy unknown. Except in Upper Assam, it is unusual 
to seo any “arrow’s” in a cane-field, and there it is'only the tail reed canes that 
are found to flowor. It is not known whether any one in Eastern Bengal and 
Assam has ever attempted to raise sugarcane from seed, nor is it known whether 
tho seeds produced locally are fertile or not. 

8. Othet' sources of sugar and spiril. — Tho only other source from which 
sugar is produced in Eastern Bengal and Assam is the date-palm which is 
largely grown in the western parts of tho Paridpur district bordering on Central 
Bengal. Date sugar is also produced te a small extent in many other disti’iets 
of Eastern Bengal, but the total quantity of date jaggery produced in the Pro- 
vinco is after all small, and except in a few of the south-western districts, it 
does not affect the sugar market in any .way. Date jaggery is preferred to cane 
jaggory on account of its nice flavour, hut it docs not keep well and turns sour 
during the rains. 

Spirit is produced in Eastern Bengal and Assam from jaggery, mahua 
flowers which are'imported from Behar and the United Provinces, and rice. 

Paht II, 

CvuiTMion. 

9. Planting and reaving seasons. — Tho season of planting sugarcane in 
Eastern . Bengal and Assam extends from January to May. In moist alluvial 
soil, tho planting takes place as a rule in the first three mouths of tho year. 
Where tho soil is liablo to dry np , during tho hot woatlier, tho planting is 
deforred till tho spring showors in April and May have sufiiciently moistened 
tho soil, and in unfavourable years, tbo planting may be continued up to tbo 
first fortnight of June. In caso of late planting like this, the invariable custom 
is to plant the scti in seed-beds, and transplant them later in tho field. This 
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appears to ' be the common custom in most, parts of the Assam Yalley and in 
parts of the Dacca and Surma Valley Divisions. The jnartefc gardners “of Dacca 
commence to plant their canes as early as November, but these are used only 
for chewing. 

The reaping season for jasgery canes is governed largely by the exigencies 
of general agriculture. It does not commence usually before the close of the 
winter rice harvest about the middle of Januaiy. The reaping commences witli 
the ratoon cane which attains maturity in n shorter time than plant cane, and 
wlieie there is much of it, the crushing may commence as early as the middle 
of November, that is, as soon as the weather has become fair and settled. In 
tlie inundated tracts of the Gangetic delta whore reed canes are grown, the 
harvest commences as early as September. The long water-logging to which 
the crop is subiected, causes it to droop prematurely, and Ibe cultivators com- • 
. mcnce to gather it soon after the flood has subsided and left the ground high 
and dry. 

The bulk of the cane crop is reaped between the middle of January and 
the end of March, but in localities where sugarcane is largely cultivated, 
reaping may continue to as late a period as the end of April. A Bengali 
saying, 

Maghe utia Falgune duna, 

CJiaite mvlemtil, BaisaMe nirmtil, 

embodies the wisdom of the raiyat in regard to tbo reaping season, Proely 
translated, it means that sugarcane reaped m JUagh ^loth January to 15th 
Februarj ) give slightly less (.iaggory than the normal yield) ; if reaped in 
Falgiin (16th February to 15th March), the yield is double ; in Chait (16th 
March to 15tli April), it just pays; but if reaped in Baisakh (15tli April to 
16th May), it ends in total loss. From this proverb, the best time for reaping 
cane in Bengal would appear to be llio month from the middle of Pebruary 
to the middle of March. The weather at this time is moderately cool, and the 
cane after i>aving reached its maximum growth about the beginning of Decem- 
ber, has had time to complete those metabolic changes which result in the 
formation of sugar. 

The cultivators know from external appearances, such as the drooping and 
withering of the leaves, the ebansro in colour and glazo of tho rind, etc., when 
the cane is ripo and fit for reafiing ; but they seldom look for any signs, and 
commence reapin" as soon as the proper season has arrived and they are free to 
turn their attention to this work. 

The period which elapses between planting and reaping may be said to vary 
from seven to twelve months. It depends chiefly upon the time of planting 
wbioli, as stited before, extends from January to the cud of May, varying accord- 
ing to the conditions of weather and soil, and upon the time when the cultivator 
is able to crush his cane. It would seem that the timo of planting has little 
relation to the ripening of sugarcane. The crop, whatever be the time of plant- 
ing continues in active growth all through the rainy season and during the first 
six weeks or two months of the dry ueather which follows, and it is not until 
the growth of the plant has been arrested by tho increasing dryness of the soil 
in Januaiy onwards that the ripening piocess comes into full play. 

Very little is known in regard to the time which different varieties of cane 
take to ripen. In Dinajpur, the Foiaahi, Saheban and A7icr/ canes are reported 
to be ready for oiushing as early as October and November, while the Moogi 
and Basna varieties which appear to be those mostly cultivated do not attain 
maturity till March and April. 

10. Botations and mined cropping. — ^Fixod rotations for sugarcane appear 
to be very seldom observed in any part of the province. In old cultivated 
land, sugarcane is preceded and followed by such ordinary diy crops as early 
rice, pulses, jute and mustard, and in the case of edible canes by vegetable 
crops 

Mr. A. C. Sen, in his Bepori on the agriculture of the Dacca district, 
mentions an instance in whiob a regular system of rotation is followed. It, 
relates to the cultivation of sugarcane by the market gardeners of Dacca, with 
whom cane cultivation is a speciality. They grow sugaroano fur three years 
running (including two years for ratoon) on the same land. After this the- 
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field is ploughed and sown with early at maBhkalai (Fhaaiohia jRoxbjtrffhn). 
It is followed again hy sugarcane, wliicli is again kept up for three years, and 
so on. 

, The practice of allowing land to remain W'aste for a number of years is a 
common one in many parts of the province It may be said to be iho peueral 
rule in the poorer classes of soil, such as the red clay soil of tho old alluvium 
0 tracts in North Bengal and Assam and the teeJa soil of the Surma Valley. 
The land is broken up and cropped with sugarcane for one or two years, and is 
then left waste for several years befoie it is taken up again for sugarcane. 
In Assanii a crop of phaseolits pulse is taken after sugaroane before the land is 
abandoned to waste. 

Mixed cropping in case of sugarcane is not a common practice in Eastern 
Bengal. In Koribern Bengal, rahar (pigeon pea) is occasionally sown in rows 
among the sugai’cano. The Nepalese oultivatois in LakhimpUr (Upper Assam) 
grow a little maize mixed with oane in the first year, tbe planting of cane as 
well as maize being done more or les*? broadcast. Tim market gardeners of 
Bncca. cultivate melons along with sugarcane. . The melon is sown in Eecember 
and harvested in March and April, and occupies the interspaces between the 
rows of young sugarcane, with which it does not in any way interfere. In the 
Obiltagong Hill Tracts, maize and bhindi (ladies’ finger) are grown among 
sugarcane. These crops are off the ground before the cane grows high enough 
to overshadow them. 

A common practice in many parts is to grow rahar on the edges of sugar- 
cane fields. It serves as a wlnd-iireak. and also as a fenoe against cattle. Near 
Eacca, the stems cf rahar plants thickly sown on the edges of the fields are 
tied together \Yitb horizontal pieces of split bamboo and made to serve as a 
fence against jackals and cattle. In Northern Bengal and Kamrup, it is 
common tO'see ]utc sown as a border round cane fields. Another plant called 
bilafehani, is occasionally sown on the embankments with which it is the 
practice in Assam to enclose sugarc.nno fields. It serves the same purpose as 
rahar and yields a large quantity of fuel for the boiling of jaggery. 

11. Jiatoons> — The practice of ratooning cane is general in the province. 
It is believed to be more profitable. In most places, tho crop deteriorates so 
quickly that not more than one ratoon crop can be taken with profit. In 
oxcoptionally favoured soil, e.g., the virgin forest soil of Upper Assam and 
Sylhet and the rich alluvial soil in' the Cliiltogong Hill Traofs, as many as three 
to five ratoon crops arc taken. The hard-iindcd variotios of cane ratoon heller 
than the soft or kinds. One or two of the district reports speak of ratoon cane 
being more subjeet to red-smut than plant canes, but on this point very little 
information has been received. In innundated laud the practice of ratooning is 
hardly possible and is rarely found. 

12. Freparaiion of Oie land for planting. — ^Tho actual mode of preparing 
the land differs iu three different kinds of land : — 

(1) In tbe case of old cultivated land, which bears crojis every yc-ir, tho 

preparation of land docs not commonco till tbe commencement of 
tho cold weather. Very often an early cold-woalbor crop, such 
as mustard, pulse or til, is taken oT the laud, and tho cultivation 
for the sugarcane crop is not taken in hand till Jannai’y. Tho 
land is ploughed up and harrowed with the ladder as many times 
as is found necessary to secure a good tilth. The number of 
plougldngs varies naturally according to the character of the soil 
and the conditions of the weather, and has been variously estimated 
at from eight to twenty. Tho number of barrowings is about 
twice the number of ploughiugs given, tho usual rule being to 
pass tbe ladder twice over the ground between two successive 
ploughings. The land is invariably manured with cattle dung 
except when it is onriched with silt. Thu manuro is usually 
spread on the land cither bofore the ploughings commenoe or in 
tho intervals between the ploughings. 

(2) In case of land that has remained fallow, the custom is to dig it up 

with tho spado during the rains or in the beginuiiig of the cold 
‘weathoi', and leave it in this condition for some time. Tlicn after 
the clods have weathered down to some extent, the laud is 

2oS 



196 


ploughed and harrowed repeatedly until tlie requisite tilth has been 
obtained. Such land also requires to be manured. 

(3) In case of virgin forest land, the first step towards proparaliou ot 
the soil is to cut down tho underwood and then after a time to 
fell down tbo overhanging trees. Fire is set to those heaps when 
sufficiently dry, and the ground is cleared as far as possible of 
partially burnt wood. Theso operations take place during tho 
cold weather. The land is neither dug nor ploughed. All 
that is done is to dig out the pits in which tlic sets are to be 
planted. Tho pits arc dug some time before the planting takes 
place in order to aerate the soil. No manure is used. The soil 
being rich in vegetable mould needs none beyond tbe ashes 
derived from tho burning of tbo forest. 

Tho use of tho crowbar for cultivation is unknown in Eastern Bengal and 
Assam. Tho only implements used in tho iillago of sugarcane land are the 
spade (I'odali), the plougli and tho ladder (mat). In clayey soil, it often 
becomes necessary to use a wooden mallet for crusbing tho olods which cannot 
be reduced by the ladder. 

Bare fallowing iu the sense that the Innd^ afler being broken up is left 
nnoropped fora year is not known to be practised in any part of tbo province. 

15. FI anting . — The various points under this head will ho considered in 
paragraphs 14i to 21. 

I'J'. TIjc source from tohicii /he seed f.s ohtahied.—^Tha cultivators purchase 
the seed only when they first start cultivating tho crop and rarely afterwards. 
They preserve the “ tops ” of their own crop and use these for seed. The only 
instances in wliioli cuttings are procured annually from a distance have been 
reported from Earidpur and Bakarganj. In the inundated parts of those 
districts, tho cane crop is harvested as" early as Scptcinhcr and Oefober, and the 
crop dies prematurely as tho result of prolonged water-logging. Hence the 
necessity of obtaining cuttings from a locality where the crop is free from injury 
by floods. In the neighbourhood of JJaoca City, the market gardeners 
occasionally purchase sprouted cauo cuttings which are sold at E6 per 
thousand. 

The “ tops” are taken from plant as well as ratoon oane. Tho latter is 
profon’cd in some localitie.'! owing to the inlernodcs being sliortcr. In Upper 
Assam, “tops” from ratoon canes arc considered wortliicss ond hence seldom 
used. 

The practice of leaving a portion of the cane crop to stand over till it is 
required for use as seed cannot be said to he a general one in Eastern Bengal 
and Assam. It is possible only in those places wlicre the sets are obtained by 
cutting of tho -whole cane into piece*!. It is known in Manipur, in tho Jnbar- 
mal mauzas of Bakarganj which supply seed for the immdnted tracts in that 
district and Earidpur, and in the country round Dacca. In Raugpur, entire 
fields of ratoon cane are sometimes bought uj) for seed purposes and these also 
may he regarded as ” staud-ovors.” 

16. The part of the cane med for planting. — ^'Cho general practice, as 
already mentioned, is to use the upper part of the cauo, that is to say, the 
“ tops ” for seed j but there are localities in wlncli tlio -whole cane is cut up 
into sets for seed. The latter practice has been reported from Bangpur. 
Hackarganj, Sylhct, Manipur and the country round Dacca, hut it is after ali 
only secondary to the use of ** tops” which are ahvays preferred. 

In using sections of the whole cane for seed, tho low'cr rooting joints arc 
ahvays excluded Sets obtained from the whole canes often fail to germinate, 
hence it is never safe to use tlicm except where the sets arc first planted iu a 
nursery and only snob as piodnco sboots arc truusplantcd in tho field. 

The use of the whole cane as seed is reported to be practised in some 
villages near Kutubpur in the Bangpur district. The iiractioo docs not seem 
to be known elsewhere. 

1C. The actual preparation ofthcselsforpIantiug.'^J.nmo^t, places Die 
tops ” whioli contain six or moic joints are cut up into sots, each containing 
two or three internodes. In Bangpur, the tops used are about a cubit long and 
Me not cut up into smaller pieces as is done olscwhcrc ; but sets obtained from 
the whole cane contain three or four internodes each. In the Assam Valley 
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tbo general practice is to Iccep threo or foui joints in cacli set, and often so 
many as sis to eight. In Sylliet and Obitlagong a set often contains a single 
“ eye ” the practice being to plant tlic sets in the first instance in a seed hed 
to onsnro germination. 

Piclcling tlio sots in various solutions bolorc planting is a practice "whioh 
may he said to ho practically unknown in this province. In Kangpur the 
sets are somotimes pickled with kerosino oil and water as a prcreut.svc agaimt 
white*ants. Tho soalcing of sets in water bofore pL-mtiug is a common prac- 
tice in man}' parts of the Province, the object aimed at being to accelerate 
the germination. It is also said to reduce the sweetnees' of the sets and thus 
to render them less attraotivo to white-ants. 

17. The nwnher of seta per acre. — The number of sets used per acre has 
been variously returned at from 3,000 lo d,0U0 in Lakbiinpur to 30,000 in 
llnjshnbi. It' depends, of course, on the distanoo at which tlie sots are planted 
from each other. ITlic larger .figures (16,000 and upwards) are reported from 
districts or looalilios in which tlio harder and ponror rarietic*! of cane arc 
grown. These are planted close and rceeivo loss at fenfion than usual. 

18. The inode q/ planting ^ — The mode of planting varies in different locali- 
tic.s, and depends on the character of the cultivation imrsued. A few typical 
examples are quoted below. 

In mrghi/oreat land in Upper .ds^ain . — As already mentioned, the forest 
is cut down and hurnt, and the land is neither plouglicd nor hoed, and no 
mnnnro is used. I*i1s arc dug in . the ground nnd inio these the onttings arc 
placed. Heaping and planting usually proceed about the same time, nnd the 
sets are planted out straight ofl without riiceiving any preliminary preparation. 
No fixed distance is ohsurved in digging tho juts, but tboy are mado equi- 
distant as far ns tlic nature of tho ground, encumbered as it is w'ltli .stumps of 
trees and partially burnt wood, allows. The pits aie made about one yard 
from each other, so that about -J'.OOO cuttings suffice to cover an acarc. Tim 
depth of the pits is about 12 inches. 

Lt old arahlc land in the Msam Valley, — ^'Pho soil is prepared by repented 
plonghings and liarrowdugs, preceded, in the ca«o of fallow land, by digging 
with the spado. The planting lalvc,s place in Ajnil and Jilay. The day cnosoii 
for planting must he preceded by suflideut rain, nnd if drizzling rain lasts 
tIJToughout the day, .so much the betier. The field is jinrtitioned into stiiiis 
of 8 to 12 feet in width sopavaled by drains, which romrnunieato with a ditch 
which surrounds tho field, Trcnche.s 2 to S feet apart arc mode with the 
spade ; tlicso runnt right angles to the drains, and in These trtnche.s tho .sets 
are planted, about 5) inches np.^^t from Ctach other. A litllo soil, often 
mixed with cowdung, is lightly scattered over tho euttings and they 
are loft to themselves uni.i] tlicy strike root. 

In old alliinial land in dltiiigpur. — ^Tho land is piopnred by ploughingsand 
harrowings a.s elsewhere. Purrous are made with the plough 12 inches 
apart, ana along these the sets are laid down ds or 6 inches from eaoh other. 
The furrows arc fairly straight nnd equhlislnut and about G inches deep. 
After planting tho sots, they are covered over with soil taken from the .sides of 
the funuws so as to make tlio .surface level. 

Xn the flooded iracta of the O angelic delta — After the land has been 
prepared by plougliing and harrowing, shallow' ironchos, aboTit 2 inches deep 
and 32 inches apart, are made with tho spade, tho 'Mops” arc laid in the 
tronchen at intervals varying from 12 lo 18 inches and buried 2 inches deep 
after which tho trenches are filled up with earth. Tho sets thus lie about 
four inches below the ground. 

Near Dacca for ohetaing ct<wc.7. — Ploughing and harrowing is commonoed 
about the middle of September, and the hind is got leady by tho end of 
Octohor. PamllcI lines are diwn .all over tlic field, 30 inclics apart, and along 
these ]inc.s, at intervals ol about 12 inchc.s, pits 6 inches to 0 inchc.s deep are 
dug with the spade, about 12 inohes square on the surface and w'it.h slanting 
.sides. I’ho bottom of tho pits i.s sliiTwl with the hodali, and tho earth below 
is mixed with .'i httlo f-oil irom tho top and some woll-rottecl cowdung. lYhilo 
tho field i.s being prepared, the sets arc *•' hatched ” in a nur.sevy, and the 
young plants become lit for triinsplanlntifin when they are about a* foot high. 
.In each pit arc placed two cutliugs with the shoots oit, and the pits are then 
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partially filled with soil, which is pressed lound the plants. The plants arc 
watered daily from a pot until they strike root. 

In Manipur . — The field is laid out into beds, 8 feet wide, separalod by 
furron's which servo as drainage cLannols, Tliree parallel row s of pits are dug 
on the ridges, the rows being 2 feet apart from each other and the pits about 
8 inches from each other along the rows and 4 or 5 inches deep. "Well-rotted 
oowdung and ashes are placed at the bottom of the pits The planting takes 
place in April and May. The sets are previously planted in a seed bed, and 
throw out shoots, when they aro taken out for planting in the pits. Tour 
sets aie planted together in each pit, of which one set is from the stem of the 
cane and three from the “ tops.” The sets are carefully covered with soil, 
and are watered immediately after planting and thereafter daily for some days. 
A mrdcli of grass is spread over the land to conserve moisture. 

19. Supplving w«cn? 2 cfes.— Careful cultivators preserve sets for filling up 
vacancies, hut in most places vacancies, unless too many, are left unsupplied, 
"’iracauoies seldem occur when sprouted sots are used. In Unngpur, the cul- 
tivators occasionally fill up vacancies from sets thickly planted on pm’pose 
in the outskirts of the field. In Dinajpur, large vacancies, when they occur, 
are sown with jute. 

"When vacancies aro filled up with fresh sets, it is done, as a rule, at the 
time of the first hoeing and weeding, which takes place within a fortnight 
to a month from the time of planting. 

Cuttings are preserved in various ways. If they are to be planted within 
a fortnight or at the longest a month, after the cane has been reaped, they 
are kept in a cool, moist place protected from the sun. In some places the 
cuttings are planted thickly in a slanting position and covered with rice-straw, 
plantain loaves or loose earth, over which water is sprinkled from time to 
time. In other places they are tied together into bundles witli the bottom 
ends on one side and embedded haH-way up in soft mud 

If the cuttings aro to he preserved longer than a month, they aro planted 
in a seedbed or nursery m the manner described in tbe following para- 
graph : — 

20. Sced-hed and nursery, — The practice of planting tbe sots in a nursery 
and making them sprout and throw out shoots before transfeiring them to 
the field is in voguo in most parts of the Province. In ITorthern Bengal 
alone it seems to he unknown. Tho raison d'htre of tho practice is to be 
found in the fact that irrigation is all hut unknown in the Province, and 
except where the rainfall is assured or tho soil is naturally moist, there is always 
some risk in planting the cane in the dry season. The planting of the crop 
has, therefore, to be deferred in many places until sufficient rain has been 
received in April and May and the risk of loss from drought has passed away. 
The nursery is made in a cool moist spot in the raiyat’s homestead or near a 
well or tank. The ground is careruUy prepared and liberally manured with 
cowdung and ashes. The soil is heavily watered and converted into puddle. 
The cuttings are laid horizontally and half buried in tho mud, so as to leave 
only the upper surface visible, and so placed that the eyes or buds remain level 
with tho ground. They are placed so thickly as to almost touch each other. 
The seed-bed is kept wet by watering from time to time. 

Near Dacca, wheio young cane plants are raised for sale, great attention 
is paid to the cultivation of the sced-bod. After the cuttings are laid in the 
puddled seed-bed, powdered earth mixed up with ashes is spread oter tho bed, 
about inches thick, and over it is placed a mulch of rice-straw'. After a 
day or two, when the seed-hod is found sufficiently dry, tho straw is removed 
and the surface soil is gently stirred and pulverized, after which tho straw 
is again put back over the seed-bed. "VTitlnn a fortnight the cuttings begin 
to sprout, and within another fortnight or three W’eeks the shoots u ill have grown 
to a foot or oighteeu inches high and become ready tor removal to the field. 

21. Siool-planiing . — The piaotice of propagating cane from stools is 
known only in parts oi the Sylhet and Nowgong districts, and even there it 
is rarely found. 

22. Irrigation and dramage . — It is a most unusual thing to irrigate cane 
fields in Eastern Bengal and Assam. The crop is occasionally watered from 
pots for a few days after planting, and that is tho only irrigation which it 
ever receives. 
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The markel. {javdeners of Dacca* hotrovor, occasionally irrigate their cane 
fields from kuioha \7olls. The soil of the country near Daooa is a red ferruginous 
clay of lateritio origin TThiohis apt to suilor from drought during tho dry 
season. The same soil is found all over the Madlmpur jungle in Dacca and 
in tho khiftr or harUnl tract of country on tho oppOhito bank of the Braraaputra 
in Northern Bengal. The softer and more valuable kinds of sugarcane, cannot 
be grown on such soil without irrigation. , 

The raiyats arc careful in tho matter of drainage. In all situations which 
permit of tho water being drained oil the iicld, the land is enclosed -with a ditch 
partitioned into compartments by parallol drains or furrows comiaunicating 
with tho outer ditch. In flooded tracts drainage is of course out of the 
question. 

23. OuUivation after planting, — ^Tho after ouUivation of the crop consists 
in weeding, hoeing and eartiiing up the roots of the cane. The number of 
liooings and weedinga considered necessary in different placob and the imple- 
ments used are mentioned holow : — 

JR-angpur. — Two woedings with the hand-boo {paann or hhnrpi) and two 
ploughings between the rows with tho country plough. 

JRaJahaht aadr. — One hoeing and weeding with tlio spade, followed a 
month later hy one inter-ploughing between tho vows, 

Diitajpur , — In May, the weeds are upro'>tod by hand, and tlio interspaces 
between the rows are ploughed with tho country plough. The same is done 
again in July. 

Haboa chewing canca . — Tho cauo is planted early in the cold weather. 
When the plants have taken root, the field is weeded and tho soil near the roots 
loosened with tho hand-hoe (pashuni). A few days alter, tho wholo of the 
interspaces between tho planis is hoed up with tho sjrndc, and the pits in which 
the cane was plant'Od .nro partially filled A second hoeing with tho p»i,Jiuni is 
given a fortnight later, and this time sonic well-rotted oowduug is placed round 
each olump and the pits filled up with earth. Another weeding and earthing 
follow, in tho course of which the plants are earthed up. Throughout the 
rains, the field is kept clean and tho soil loose by weediug and hoeing at 
intervals. 

Faridpur. — After the plants have germinal crl and taken root, tho field 
is weeded and the soil round tlio plants loosened with the sickle (kachi), 
Doeing with the kodali follows, and when tho plants are a cubit high, they are 
earthed up in V-shaped ridges. A second and occasionally a third weeding and 
liociog are given. 

Jiakiirganj. — Three or four times with the spade, 

Chittagong. — ^Tuo lioeings with the spado. Additional weeding is not 
considored neoes'^ary oscejit in tlio upland farms whore the thatching grass 
comes up -with the cancs and lias to be removed. 

Tippera. — Two weeks afloi- germination tho first hoeing is given. It i.s 
repeated after every shon or. Five to seven booings are cousidorod necessary. 
When the stumps liavo grown aboul. 8 feel, earth is tlirowu uj) round the roots 
.so that the plants '•tand in ridges -with furrows between the lines. 

Chittagong Hill Tracts. — Three times during young growth. 

Assam Valley. — In old cultivated land, the .surface soil is hoed and the 
weeds removed with tho khanti (spado) three or four times, and tho cane is 
earthed up when three feet high. 

Tipper Assam. — In now forest land, three woedings and booings aro 
considored sulRoient. In the first year, this is done Avith tho dao, and in 
ratoons tho kodali is used. Only the surface is scralohcd to break up tho hard 
soil. niching the field Avitli grass aftor tho oano has been planted and before 
it has had time (o cover tlio ground is not in voguo. 

24i. Manuring . — It may bo staled at the outset Hint inundated land wbich 
rcocives a dojiosit of silt every year is never manured : nor is land now'ly 
reclaimed from jvmglo. But all lauds which Uo above tho reach of the floods 
and which have long been under cultivation arc invariably manured for 
sugarcane. The principal and in. most parts practically the only manure 
used is cowdung. It is .supplemented, wherever possible, Avith ashes and 
household refuse. The general practice is to spread tJie cowdung over tho field 
before tho ploughings commcnco, or in tho intervals betneon tho ploughmgs. 
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Cattle-folding is practised in the vicinity of large pasturage grounds, but the 
practice is not at all common. In the Assam Vailey, the field is manured 
Tvith con-dung in tho beginning Tvhen it is being prepared and repeated doses 
of powdered cowdung are given to tlie young crop at the time of hoeing. The 
same oiihtora obtains amoug the cane-growers of Dacca, but they do not . use 
powdered dung like the cultivators ot -Assam. 

Oane-fields on tho banks of the Dulai creek near Dacca City are manured 
with heavy dn-ssings of earth taken from the creek. It is said to be an excellent 
manure. Tank earth is occasionally used for manuring sugarcane fields. 

Kape or mustard cake is the only oil-cako ubich is ever used as manuie in 
Eastern Bengal and Assam. Except in Sylbet and Mymonsingb anrl among 
the eane-growei's of Dacca, the use of oil-cake for sugarcane cannot be said lo 
be at all general, though its use as such is known everywhere. Oil-cake is 
always used in the powdered state. It is applied in small doses lo thb roots of 
tlic glowing oano, when the crop is being hoed or earthed- up. There is no 
information as to the quantity of oil-oake which a cultivator would oidinarily 
use per acre. The price of oU-cake in Eastern Bengal and Assam may lib said 
to vary ordinarily from Re. 1 to Rs. 1-8, but this year it has risen quite 50 
per cent, above the normal price. 

The cultivators of Eastern Bengal and Assam are very careless in the matter 
of conserving cowdung for manure. The usual practice is to throw do\ifa the 
manure on a heap outside the cowshed and- leave it exposed to rain and sun; ' In 
most parts ot tho Assam Valley and the inundated parts of Eastern Bengal, 
very little use is made of cowdung, the greater part .^boing’ absolutely -wasted. 
The only crops ever-manured are sugarcane andovegotables. A happy r excep- 
tion to this rule is found in the Jorhat -and Golaghat sub-divisions of thd' 
Sibsagar district, where the land ha's been' imliovorisbed by continuous cultiva- 
tion, and the cultivators have begun I,td* pay attention to the supply and 
conservation of cattle manure. The dung is kept in pits which arc ’protected 
fiom rain by tlutched roofs, and is powdered before being used for sngatoaao.' 
Cowdung is seldom aised as fuel in the Assam Valley, oven when it’ismot m'sed 
as manure. • - . 'v * ' . 

The trash or dried leaves of sugarcane is nowhere utilised as manure,- ■ ’It . 
is invariably burnt either in the field after the crop is removed or- in 'boiling 
the juice. - ' - , . . . 

The use! of green manure, either before or after planting sugarcane,’ is 
totally unknown in -Easlcrn Bengal and Assam. 

The only trustworthy experiment in the use of artificial manures on 
record is one made with superphosphate on tho Rangpur Earm in 1905-1906. 
It was found that a dressing with 3 maunds of superphosphate— costino- 
Rs. 10, increased the yield of jaggery by 9 mauuds and 32 seers, which at the, 
least valuation meant an inoroase of profit of Rs. 4i0, Certain manurial 
experiments with sugarcane are now being made in tho Rajsbulii Earm, but 
the results will not be known till a month or two hence. 

25. Treatment of tJieoanes durmg grouth, — Tho operations ’to bo dealt 
with under this head ;are trashing, wrapping the canes with leaves tying tho 
canes to one another or to bamhoo supports to prevent them from fallino- down 
and protection of the crop from jackals and other wild animals. Trailing is 
done in most places, but. it is often neglected in case of llio thin hard-rinded 
canes whioli are planted in close lines and taken little care of. Wrapping is a 
less-common pradticc; It is never done with the thin hard canes, hut the softer 
kinds are always.wrapped wherever the crop is liable to much injury from wild 
animals;’ With these canes, it is fouud necessary to tie a .number of clumps 
together -to preve'^nt them from falling. Bamboos are occasionally used for 
supporting the clumps, but the use of props is not at all common, except ■ 
wit', chewing canes which grow to a great 'height and require artificial 
support'. • 

'dackals are fought by various means, of which wrapping tho cancs is 
one. 'The field is fenced in many places with a closely woven bamboo paling 
BufCicicrntly high to prevent the jackals from jumping over them. Thorny 
plants are used in places to strengthen the fence.,- 'It is usual to watch the 
cane-field at night. Jaokals are scared away 'by beating tins. There are 
various other devices for creating noise to frighten away these animals. One 
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reported from Nowgotig is a kind oC improvised ulatter or licll consisting of 
an inverted tin canister inside ttIuoIi hangs a heavy pieeo of wood. The 
tin is suspended by a rope from a bamboo post, and ns it swnys to and fro 
.with the \Tind, tbe piece of vrond hanging inside strilces against the sides and 
produces a clattering sound. Another in common use consists of a bamboo, 
the upper half of which is split into two half way down. It is fixed to the 
ground. One of the split ends is fastened to a rope. A man sitting inside his 
hut pulls the rope and then lets it go, causing the two halves of the bamboo 
to clap each other with force and make a violent noise. 

Traps or baits are seldom used for killing jackals. It is tho custom in 
many places to plant havd-rinded cane on the outsido and the softer cane 
on the inside of the field to proteot the hitter from jackals. 

26. Treatment of the field preparatory to reaping the canes . — The field 
receives no special treatment pieparatory to reapins:, and the irrigation of 
cono being unknown, nothing can be said as to the effect of watering the 
crop immediately before reaping. 

27 Disease phenomena . — ^The most serious pests and diseases of sugarcane 
in Eastern E-mgal and Assam are tho jackal, tlie white ant, tho red smut 
and the mothborer. In certain p »rls, wild ])igs prove extremely destructive 
to sngroane, and even the hardesi. varieties of cane cannot escape irom their 
xavages. In Assam sugarcane is often damaged by wild elephants. 

No serious attempt is made by the mltivators to cope with any of the 
diseases and pests except iackal-(sec parngiaph 25). 

28. Diseases a fectiny the sets after pluntiny.— TWei only serious jicsb is the 
white ant. It attacks cane in all stages In Bangpur, the sets arc sometimes 
washed in a mixture of kerosene' oil and water as a preventive againso 
white ants, and the insects are picked off when they appear. In Sylbet, paddy 
husk is sometimes applied to the roots, and in places diluted cow urine is 
used as a remedy. Bapo cake is believed in Assam to be efdcacious for 
white ants,- and is applied in small doses to infested plants. Land which 
annually goes under water is free from white ants. Jackals do not cause 
any appreciable injury to sets or to young cane, and it is not till tho cane 
has attained somo sweetness that thoy turn their attention io tlie crop. 

The pine-applo disease is not known in Eastom Bengal and Assam. 
Bed smut is known. In Earidpur, cultivators aro said to examine tho 
sets for red smut, and those found to be affected by it aro thrown away. 
Nono of the other district ropoits mentions this practice. 

29. Diseases affecting the whole plant . — 'Iho sereh disease of Java is 
happily still unknown in the Province. It is reported from the Nowgong 
district. that a kind of parasitio fungus is occasionally found on the roots of 
sugarcane and checks the growth ot the plant. The black smut locally known 
as andhar sap, bus been reported only from the Bamrup district. The disease 
is said to “turn the plant into a black powdery-mass.” Prom the description 
it seems the disease is not black smut {ITstUago saachari), but may bo what 
Dr. Butler has described as “ sooty ” mould in his bulletin on the fungus 
diseases of sugarcane. A thin hard variety of cane knowu as the majara or 
malaha in Assam is peculiarly subject to sooty mould, the cane being covered 
with a dense black powder which comes off on rubbing. 

The motli'boTGr is a common sugarcane pest in Eastern Bengal and Assam. 
It has been reported from most districts of the provinoc. The insect is known 
as niajakata in Assam, and manjerain Bengal. Other local names are mandar- 
Jeera in Myinensingh and mandarhiri in Noakhali. Most of these names imply 
an insect eating the inside of the cane. It is described as living near tho apex of 
the plant and causing the crown to wither. The insect is fi>und in tho upper 
joints of the cane, and is possibly the white-borer {Scirpophaga auriflm) 
described in pages 130 — 133 of Mr. Lefroy’s Indian Insect Pests. Some of the 
district reports speak of manjei'a as the red-smut, and attribute the disease to an 
insect. I'lio fact that red smut is often associated ivith a borer has been 
mentioned by Dr. Butler in his report quoted above ; it is no wonder, therefore, 
that the cultivators should speak ol red-smut as caused by an inseot. Affected 
plants are sometimes cut and thrown away, but the cultivators arc usually 
too careless and indolent to adopt such a laborious process. Near Dacca, came 
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gron'ors strew turmeric powder orer the plants as a preventive o£ the pest. 
It is believed in Sylhet that a liberal manuring with oihcalco has the effect 
of driving away the pest, and that it is caused by manuring the field irith 
fresh cowdung. 

30. Diseases confined to the underground parts of cane plants. — Besides 
white ants, iho grubs of a bcetlo called /farapoA-a or kerapoha are reported from 
several plaoes as causing injury to the young shoots. An inseot called gata-hhur 
is said to feed on the roots of Rowing plants, but no dosoiiption of the insect has 
been received. None of the district reports mention any fiowering parasitic 
plant growing from tho roots of the sugarcane plant. 

, 31. Diseases affeoiing the stems. — ^Thc red-smut is universal over the 

Province. It is mentioned in almost every district report. In aomo districts , 
~ tho disease is hnown as manjera, a name which is also applied to the moth- 
borer. In Bnoca it is also called dkasa, which literally means rot. It is 
known as upara in Noakhali and sinduria in Eianirup. The oultivators arc 
aware of no means for fighting the disease when it appears. Tho rojeotion 
of cuttings affcoted with red rot at tho time of planting has heen recommended 
as a preventive remedy. As already mentioned, tlie cultivators of Paridpur 
throw away diseased cuttings at the .time of planting and although the remedy 
is one which readily suggests itself to all interested in the cultivation of 
sugarcane, it does not appear to bo generally followed. In Sylhet, there is an 
idea that plantain trees planted among sugarcane xit'cvcnt the disease from 
spreading. Tho soft Bombay canes arc more susceptible to rod-smut than 
any other, and it is for this reason they arc seldom cultivated for the 
mauufaoture of jaggery. The thin hardy varieties of cane (Kkari, Khagri^ 
etc.,) arc tho least affected by red-smui. 

Stem-borer and various other insect pests have been mentioned in some 
of the district reports, but the descriptions of > tho insects arc so meagre and 
vague that no useful imrposc would l)e served by meutiouing them in detail. 

32. Diseases afieoiing the leaves. — No sirious leaf disease has been 
reported. In Noakhali, an inseot called gvn gunia is said to cat up the 
leaves, but tho insect has not been described, nor is the ostont of injury known. 

33. Heaping — Thneof cutting the canes. — All that is known on this 
point has been stated in paragr.nph 9. 

Deterioration after cutting. — ^Tho laiyats appear to be fully aware 
of the deterioration that results from delay in crushing >thc cane, liimitcd as 
their resources are, they try to cru^i the cane as soon alter cutting as they 
can. The mill is sot up close to the field, and as muoh cano is cut in a day as 
the mill is expected to crush during tho next twelve or twenty -four hours. 
The normal practice is to reap) the cane in the afternoon and crush it during 
tho night or tho following moiniug. In. Lakhimpur, where sugarcane is 
cultivated on a large scale by Nepalese squatters, tho cano is often allowed 
during the cold weather to lie for a week boforo it is crushed, and in Namrup 
two or three days may often elapse before the canc can bo crushed. Such 
delays evidently arise from want of mcaus to crush the cane quickly, and not 
from an}' rrant of knowledge on the pars of the cultivators. 

36. Mode ojf cutting the canes. — Except when, a ratoon crop is to be 
taken, tho cano is cut as low down as po.ssiblc. Eor ratoon, the cano is cut 
one to two inches above the ground. In cutting the cane, the old leaves arc 
first removed, then tho tops arc cut off, and fintuly the cano. In some places 
the tops are removed after the canes have been reaped. 

30. Yield per acre in canes. — None of the district reports affords reliable 
information on this point. But trustworthy data are available for Assam from 
the Annual Beports on crop cuttings which have been published since 
1883-84/. Tho average yield of canc in 1,810 experimental cuttings made 
during the nineteen years from 1883-84! to 1901-02, and coveiing a total area 
of 186*39 acres, was 19‘S3S lbs. or a little under 9 tons per note. A large 
number of cuttings were carried out in the Assam Valley in 1882-83 in 
connection -with a special enquiry made by tho Director of Agriculture. The 
average of 24* cuttings made by District Officers gayc a yield of 27’083 Ihs. of 
canc, or a little over 13 tons per acre. Tho maximum yield obtained in these 
experiments w as 19 tons and tho minimum 0 tons per acre. 
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37 . JiTamifftoture of jaggery or Three . descriptions of mill arc in use 
for ciuBlimg sugarcane in Etisferu Bengal and Assam, (1) the iron mill, (2) 
the wooden roller mill, and (3) the tthani or wooden mortar and pestle mill, the 
same as is used for crushing oil seeds. Steam cru‘-hing mills are used in 
several large sugarcane farms in Chittagong and Sibsagar. Iron mills have 
"been introduced within the last twenty years. They appear to have completely 
supplanted the primitive wooden mill in all the districts of the Biajshahi 
Division and in Faridpur, Baltarganj, Noakhali, the greater part of Chittagong 
Division and Caohar. The Nepalese enno grow'ers of Assam use ii'on mills, 
though among the Assamese cultivators, the use ,of the wooden 1 oiler mill is 
still all but universal. The earlier type oi iron-mills has two vertical rollers 
hut it is slowly giving way to three roller mills, which ai 0 more effective. 
Most of the iron mills used in the Eajshahi and Dacca Divisions arc supplied 
by Messrs Benwich £ Go., of Kushtm. The firm maintain dopdis of their 
own at different cane-growiog centres, and let out the mills_ on hire to the 
cultivators. Iron mills are also imported from Calcutta by Bengali and 
Marwaii traders for hiring out to their clients. It is seldom that a cane- 
grower purchases liis own mill. Very often the mill is let out along witli the 
boiling plant. The rato of hire varies from 8 annas to Be. 1 per diem, and the 
average expenditure on tliis account has been estimated in different districts at 
from R9 to E30 per aero. Tho charge would no doubt vary according to the 
description and price of the mill and the yield of cane per acre, and also 
aoooiding as it is let out with the boiling plant or not. 

The following description of the wooden-roller mill is taken from a note 
by Mr. E. Stack, Director of grioultare in Assam, written in 1883; — 

“ The crnahingmill (called hlierhha in Goalpara and hal in Dpper Assam) 
is a rude but tolerably effective machine, and a quicker and less danaerous 
worker than tho heavy beam-and-pestle arrangement of Upper India. It 
consists of two vertical rolleis {hMm) planed in .iuxtaposition, with their lower 
ends resting in a flat trough {Moral) scooped in a solid and heavy block of 
wood (fof/o/i) resting on the ground, while their upper ends pass through a 
rectangular space cut in a horizontal beam above horioU supported by 
uprights {Jiol hhofa) let through the lower block into the ground. Tho rollers 
are held in their places hy vertical clamps {gliara) which grip them at the 
upper and lower ends, and are driven home by wedges {lehal). The portions 
of tho rollers which project the upper beam {horjoli) are grooved so as to 
work into each other on the principle of an ondless screw. The driving power 
is a horizontal beam {Jeatari) applied to the head of the taller or “ male ” 
roller {maiahhim), upon which the shorter or female roller {mailci Mem) revolves 
in the contrary direction. The male roller is usually, if not invariably, that on 
the right hand as one faces the inill, and the direction of progress is from 
loft to right, that is to say, the men at work walk round with the loft shoulder 
inwards. The whole machine is made entirely of wood, without a nail or a 
piece of iron in its composition, and its value varies according to the kind of 
wood used. A mill can be built of tamarind wood for e'igbt rupees, but in 
jam wood {JSiigenia jamholana) it will cost twelve, and if nahar {Mesua ferrea) 
is used, as much as fifteen rupees. 

“ All being ready for crushing, the first thing the cultivator does is to 
bind two of the finest cane-stalks along the beam of tho mill, as an offering to 
Viswakarma, the god of artificers. The canes are then passed through the 
mill in batches {ana or Feava) of six or eight at a time, the juice falling into 
the trough, and thenoo through a bole on to a sloping wooden tray, which 
* transmit it by a lip of plantain leaf to the earthen vessel placed to receive it in 
a pit dug below. In some places the tray {rosdhara) is circular in shape, with 
a raised wooden edge and a funnel-shaped escapement for the juice, but usually 
a simple slab of wood, slightly concave, is considered sufficient The working 
of tho mill is accompanied by a loud and strident noise, which is welcomed by 
the raiyats as a sign that the rollers are biting well, and is moreover a cheerful 
and useful .accompaniment while tho work is carried on by night, as is the 
practice towards the end of the season when the heat of the day would he 
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injurious alike to tlio men and to tie cane juice. Eaoli liandf ul o£ canes is passed 
Ibrougli the mill three or four times until tkey begin to yield mere foam, where 
they are thro-wn aside, and a fresh batch take their place. Mugi and pura cann 
sq^uirt out their juice plentifully on the first compression, .and give less after- 
wards, while the harder and tougher tchya passes through almost dry, and only 
begins to yield juice to the second squeeze. At the third and fourth crushiugs 
the flattened canes aic usually twisted into a rope, so as to prevent a bulkier 
body for compression. A hoy sitting in front of the mill draws them out as 
they pass through the rollers, and hands them hack to the man who sits behind 
and feeds the mill. Eour or live men drive the machine, resting their hands on 
the beam, and pushing against it with the chest and shoulders. The force 
required to put the mill in motion w.os asoertained in one experiment made by 
Mr. 11. T. Greer^ Subdivisional Officer of Golaghai, to he fi to G lbs. without, cane, 
and diO lbs. with mtigi cane betn eon the rollers, but 60 lbs. with teliya. The rate 
of progress in crushing is about 2 maunds (165 lbs.) per hour. A good deal of 
trash and impurity-earth from the imperfectly cleaned canes, fragments of the 
stalk, dust carried by the wind, etc., enter the eai then pot along with the 
juice; in fact after a couple of hours work, mud can he plentifully scraped oft 
the pl.nntain-leaf lip of the tiuy, hut the raiyats seldom Iroublc themselves to 
clean it. ttHien the pot is full it is changed for another. As the uork prooecds, 
the wedges holding the clamps have usually to bo driven homo from time to 
time, to counteract the tendency of the rollers to work asunder.” 

The wooden-roller mill is extensively used all over the Assam Valley 
except by the Nepalese cultivators, and it is also used by fhc indigenous cauc- 
growers of Sylhot. It is aho in use in tho moro backward parts of the Dacca 
and Ohittagong districts. 

The ghanit also called l-alhtt. is used in Noakhali and parts of the Dacca 
district. It is worked by bullooki» in the ‘«amQ way as in crushing oilseeds. 
Tho canes are cut into two or more pieces to prepare them for the mill. 

No experimonts are known to have been made in Eastern Bengal and 
Assam to show the comparative yields of juice expressed by the different 
mills. The three-roller iron-mill fe moro effective than the two-roller. Tho 
District Engineer of "Rangpur reiiorts that with the softer varieties of cane the 
expression obtained by the three-roller mill may amount from 05 to 76 per 
cent, of the weight of the cane, while tho two-roller may not be able to express 
moro than 58 per cent. A very largo number of experiments made in tho 
Ass.am Valley during tho 19 years from 3883-1884 to 1901-1902 gave an 
average expression of 4 j 7'48 lbs. of juice per 100 lbs. of cane with the wooden- 
roller mill used in that, vallov, and in some experiments as much as GO per 
cent, of juice was obtained. The great majority of these experimcnls appear 
to have been made with tho medium soft yellow mugi or mag cane of 
Assam. 

Eai then pots aic generally used for catching tho juice as it comes out 
of the mill. Korosme tins arc now u^ed in many places for this purpose, and 
brass and wooden pots are also occasionally used. 

Tho juice IS novor kept longer than is necessary to got a sufficient quantity 
to fill tlie boiling pan. This would often mean a delay of four to six hours. 
The Nepalese cano-growers in Lakhimpur often allow tho juice to stand 
over from 10 to 12 hours in winter and from 4 to 5 hours in the hot 
weather. 

The juice is always strained when it is poured into the boiling pan, and 
in places also when issuing from the mill. 

Special collecting pans are used only in tho Assam Valley. The pan is a 
boatshaped vessel scooped out of a log of wood. Ir-'stauds at the edge of the 
boiling-house, a few yards removed from the mill, and sometimes oontalu 
leaves of tlio wild fig tree, whioli are snppo'«ed to bo useful in keeping the juice • 
sweet. The juice is iransferr. d to tho boiling pan when some 12 to 15 gallons 
have been collected. The vcs>cl is uever heated. In E.istern Bengal and 
Surma Valiey, no special vessel isused forcollecriog the juice as it accumulates, 
but in some places, each pot. or tin ns it gets filled with juice is poured into the 
boiling pan, and the juice is kept simmering till the pan is full, when the full 
heat is applied, and the juice begins to boil. 

Nowadays, shallow circular iron pans are used in many parts of 'the 
province in preference to tho earthen pans w'hich w ere universally used at one 
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time and -wliioh nro still in nso in iho more backward parts oC the province. 
It may bo generally said tbnt wlierover the iron 'sugar-mill is in use, the 
shallow circular iron pan is in use as well. The two go togotber, and in many 
places' they are lot out togetber to the raiyats. Drop hemispherical earthen 
pans uBTially arranged in batteries of two, three or four, are still used in 
diHeront parts ot the province. In a few places brass or iron vessels of similar 
shape have taken the plaoo of earthen pans. In J''aridpur, there is an 
objeotion against the use of the iron orapornting pan. It is said to make the 
gur blackish and give it an acrid taste. The boiling plant used in Rangpur 
consists of a large circular h'On vessel ahont G feet in diameter on tlio top and 
3-} feet at the hasc, and 18 inches deep. It is used in oonjunotion with an iron 
?!a7'ha of scmicylindiical shape, 18 inches in diametor and divided into three 
equal compartments. In place of the iron a battery of three earthen pans 

may ho used, along with the large circular pan oheady described. • When a 
largo quantity of juice is to he boiled, two iron Jcor/ias or two batteries of three 
oartlien vessels each may bo used. The 'juice is at first put in the main 
boiling pan and heated for about half an hour. It is then removed to the 
three compartments of the iron Icorha in equal proportions, leaving about 10 to 
12 seers iu the main pan. When the juice in this pan is sufficiently 
concentrated, the contents of the neiirest compartment (No. 1) of the iron 
korJta are transf cited hack to the main pan in small quantities at a time, the 
juice from the second com]iartment being transferred to compartment No. 1, 
and that of No. 3 to No. 2 at the same time. Thi>> process goes on until all the 
juice from the iron Jiorha has found its way back to the main pan. Near. 
Bacoa, the boiling pan is n scmicylindrical iron vessel of the same shape as 
the iron Icorah of Bangpur, hut it is not divided into comparlmcnts like the 
latter, and is used singly. 

In the open thickly-pcoplod p-irts of the province, where wood is scarce, 
megass and trash form practically the only fuel used in boiling the juice. 
During the first day or two, other fuel would ho necessary to make a start. 
In Iho Assam Valley, the hillv tracts of Sylhet, Noakhali and the Chittagong 
Hill Tracts megass or trash is seldom used, fuel being abundant in those parts. 
The use of megnss or trash as menuro is mentioned in none of the district 
reports. In many plaoos, the trash is burnt on the land ; it is never ploughed 
in as manure. 

The scum which rises in the beginning of the boiling operation is every- 
where removed, and it is either thrown away or given to cattle. The scum 
which rises in iho later stages of boiling is skimmed off iu most places, and 
is used generally for mixing with tobacco. In the Assam Valley, the culti- 
vators aro le.es careful iu ihe matter of removing the soum, 

Gonornlly, the raiyats of Eastern Bengal and Assam do not nso any 
substance for defoaoating the juice. When gni' of specially good quality is 
to he made, the jiiioc is cleared by iho addition ol a'little milk at the time 
of boiling. The u'so of lime has been reported from several places (Earidpur, 
Dacca, Ea.jshaiii, Ohitragong Hill Tracts, Sylhet and Nowgong), but its use 
cannot ho said to he at all general. The difficulty in using lime is to ascertain 
the exact quantity which should ho used, as the slightest excess turns the gur 
black. Soda and khar (impure oaibonato of potash obtained by burning 
plantain leaves) are used in a fow places for clarifying cane juice. In 
Nowgong Tchar and lime arc used only in case of d.imaged canes to neutralise 
the oizeessivo acidity of the juice. In Sylhet, the juice of aimiil bark {Bomhax 
m.alahariGvm') is necasionaly used as defceoant. Tho juice of the hhiwdi plant 
{Htbisom esculentus) is used for tho same purpose in the Ohittagong Hill 
Tracts ' * 

Tho usual form of jaggery made in Eastern Bengal and Assam is the 
semi-liquid fi«r known in B<*ngal as ddnd (or cr\ stal-mixod) gur and in Upper 
India as rdb. Solid gur (called dhima gur in Bangpur) is prepared in certain 
localities ; the y'f/flryryy is mmihled into blocks or cakes of various shapes and 
sizes 'by being poured into pits dug in tho ground and lined with sacking cloth 
or leQve.s or into pots or bamboo baskets of various .shapes, and is taken out 
after it has cooled down into a solid mass. In certain parts of Sylhet a kind 
of jtiggerg called lali is prepared j it is more of a syrup than guo', and is either 
xiscd as such or sold to wholesale tradors who roboil it into tho usual form 
of gur. 
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Fov ordinary gtir, the corrcoi point in boiling is ascertained by various 
means. • The chief among these is the size and appearance of the bubbles 
which arc known at different stages by different names. T’or instance, in 
Assam three stages arc marked by the size and shape of the bubbles. These 
are vulgarly known as ophtiliat babori phtilia. and tenii mvUa, implying that 
the bubbles in the fiist stage arc as larec as the fruit of. the O tree (JDillenia 
t 72 di(;a)i that is, about 3 incbes in diameter; in the second stage they are 
more frequent and shrink to the size of the babori Q.o\vor {Ghri/sa 7 it 7 iemtm 
coronarhm, a pot herb) ; while in the final stage, they present a hollow in the 
oontro and are thus compared to the little hos: (temi) in which the Assamese 
peasant carries his stock of limo for chewing with betel-nut. 

There are other methods for ascertaining the correct point in hoiling. A 
little /aypery is taken up with a stick ; if it falls in drops, the fftir is still too 
thin ; on the contrary it it falls in a continuous line and tholine after descend- 
ing some way is drawn hack towards the stick, the boiling is complete Experts 
can tell the oorreot point by feeling a drop of ffur between the fingers. If a 
little of the boiling mass is thrown into cold water, and turns solid, instead 
of getting dissolved in the water, it implies t.hat the r/ur has been suillcioDtly 
boiled. 

The general praotico is to cool tho jaggei'y to some extent before it is 
transferred to the pots in which it is to bo Icept. In 'tho Assam Valley, the 
liquid mass is received in a wooden vessel {gholatii) about six feet long, and of 
the shape of a canoe with one end cut square ; it is stirred up with a T-shapcd 
instrument consisting of a triangle of bamboo fastened to the end of a stick 
(Aal bai'i or ghatani mari). As tlic stirring continues, Iho liquid loses its dark 
brown colour, and assumes tho hue and consistency of yellow mud. The 
process lasts half an hour. In those places where the shallow circular boiling 
pan is used, there is no special vessel for cooling the jaggenj in. The pan is 
taken out of the fire, and tho jaggery is stirred with a slick till the desired 
colour and consistency has been attained. Earthen and hiass vessels are used 
in some parts for stirring and cooling the jaggery. 

Semi-liquid and liquid Jaggery are kept in earthen pots of various shapes 
and^ sizes. As a rule, no spcoial care is talccn lo preserve yopyciy beyond 
closing the mouths of tho nofs with cartiion saucers and plastering them up 
with cowdung and mud. In Sylhet, solid gur is jirescrvcd by covering it with 
straw and plastering it over with cowdung and earth. 

Tho usual price of gur in the differont districts has been refurnrd as follows. 
The figures denote the price per maund of 825- lbs. 

He. 


Ban^pur . , , 

Bsisbalii . . 

Smajpnr , 

Pabna 

Dacca 

Baridpiir . 
Cliittagong , 

Chittagong Hill Tracts 
Tippera . , 


. 4 to S 
. 4 „ -1-8 
. 4 „ 6 

• 4 ,, 5 
. G „ 7 
. S „ B‘ 

, 5 „ 8 

• ‘1' >» G 

. G 


Cachiir . 

Sylhet . . , . , , , ,8,, 3-8 in Lingni and 

Singla Valleys 
(c 8 n c gran-ing 
ccntre>«) and 
B E. 4-8 cIscvrhcFO ; 

„ , iali niir Bs 5. 

„ 10 (retail). 

7.3 „ 

-l-G .. 7-8 „ 

Loldumpui 2-8 „ fi-t 

. j, be found to vary witbin wide limits. Jaggery sells cheapest 

m the Dibiugarh subdivision of Eakhimpur, where sugarcane is cultivated on 
M extensive scale by Nepalese immigrants, and in tlie Langai jmd Singla 
Valles of Sylhet and the northern parts of the Enridpur district. 

Iiakhimpur exports a large quantity of jaggery to different 2)laccs in 
.^sam. A great deal oi jaggery is exported from Sylliet to Tippera, from 
ngpui to Assam emd diiTorcnt districts of ISuslcni Scngal and from Faridpur 
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to Bacoa, Tippora and Bakargan j. ot the gur consumed in the soutborn 

districts oi Kastern Bengal is date ‘jaggery imported from the Jessore district in 
Central Bengal. TJie high price of jaogery returned by some of the Assam 
districts i-s duo to the fact that tlie article is usually sold retail by the oultiva* 
iors and is seldom sold to wholesale dealers. The same may also he the case 
in other places. 

There is no cxpoi't of ycry/jicry from Eastern Bengal and Assam to places 
outside the Province ; on the contrary, a largo quantity of as well as 

of refined sugar has to bo imported annually from Bengal and the United 
Provinces to supplement local production, as will appear from the statistics 
quoted below. 

Por trade purposes, Assam and the transferred districts of Bongal, {vis.i 
Dacca, Rajshahi and Chittagong Divisions) have been liitlicrto considered as 
separate areas. The latter till recently formed part of Bongal and wore 
inolndcd in three largo trade blocks— Eastern Bengal, Northern Bengal, and 
Dacca — which covered, besides, a few districts of Bengal. The statistics of 
trade of these three blocks which will be quoted in this report shoulds therefore, 
be regarded ns applionhle to a somewhat larger area than the present sub- 
province of Eastern Bengal. They also exclude the trade by river between the 
blocks and the rest of Bongal (except Calcutta), which has never been regis- 
tered. The plains districts of Assam are divided into throe trade blocks — ^ho 
Surma Valley, comprising tho districts of Sylhot and Cachar, Upper Assam and 
Lower Assam, the last two comprising all the districts of the Assam Valley. 

The average annual imports of raw sugar (Jaggery) into the Assam Valley 
for tho five yeara ending with 1905-1906 amounted to 101,409 mounds, out of 
w'hich 78,467 mauuds came from Bengal, and almost tho whole of the rest 
from the United Provinces. During the same period, the imports of raw sugar 
into the Surma Valley amounted to an annual averogo of 226,330 maunds, all 
hut 119 mauuds of w'hioh camo from Bongal. In these statistios, the imports 
from Bengal included those from Eastern Bengal, and thero is no means to 
distinguish between the districts which now remain to tho present Province of 
Bengal and the Eastern Bengal districts of this Province. 

Tho imports of raw sugar into the three trade blocks of Eastern Bongal, 
Northern Bengal and Dacca amounted on the average of throe years ending 
with 1904-1905 to 988,224 maunds, distributed as to thoir origin as below 

Mds. 

Calcutta ......... 497,662 

United rrovinccs ......... 246,105 

Beh.>r 183,767 

Rest of Bengal and other phits of India .... 5,790 


Tot^l . . 933,224 


The imports of refined sugar of country and foreign origin will be dealt 
with in paragraph d-0. 

33. Profit and loss on sugarcane cultioaiion . — The normal jnelds of yoyyery 
por acre aro given below for each district of Eastern Bongal and Assam. These 
have boon obtained from tho latest quinquennial return of normal yields of 


Eautcrr. Bengal— 

Jalpaiguri . 

• 

\ • 





• 


lbs. 

2,000 

Rangpiir 

« 

« t 





• 


2,800 

Diti.ajpur 


• 





• 


2.400 

IMalda 


■ • 





• 


2,800 

Rajslialii 


■ • 





4 


2,400 

Pabna 


■ ■ 

* 




• 


2,800 

Hogra 



t 




* 


2,400 

Mymensingli 


• 







2,400 

UtiGCa 


t • 

9 






2,400 

Eaiidpui 

« 

t • 

• 




• 


2,400 

Bakalgnnj . 

■ 

■ • 





■ 


2,000 

Tippora 

• 

• • 

* 




• 


2,100 

Nonkbali 

« 

4 « 

• 






2,400 

Chittagong . 

*■ 

• 

• « 

• 






2,000 
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Js^ata — 


Cnobnr . 


■ • 

• 


■ 

• 


. 2,200 

S3'lhel 


• • 

• 


• 

• 


. 12,400 

Kamrup 


■ • 

• 


• 

« 


. 1,800 

17 ar rang 


fe « 

• 


• 

a 


. '1,800 

Nowgoiig 


• • 

• 





. 1,800 

Sibsagai 


• • 



• 

• 


. 2,200 

Lakldmpui . 


• • 

• 


■ 

0 


. 2,100 


Tlic nonnal rate of yield in Eastern Bengal as a whole is taken at 22 cwt. 
or 2,464i lbs. per acre, and in Assam at _2,200 lbs. per acre. These are to be 
regarded os the normal or average yields oi jaggery. Some of the district 
ropoi-ts mention much higher juelds, and although these have been reported as 
aveiage yields, they no doubt represent the usual outturn that is expected 
from a good crop. Thus, the Collector of Earidpui gives 30 maunds oi jaggery 
as the produce of one higha or one-third of an acre, at Pangsa in the Goalundo 
subdivision and 24 maunds per higha in the Sadr subdivision of his district. 
Calculated to the acre, these yields would amount respectively to 7,200 lbs. 
and 5,760 lbs., which are 3 and 2 J times as much as the accepted average for 
the district. The Superintendent of the Chittagong Hill Tracts rotuims the 
yield of one acre of cane at 100 maunds or 8,000 lbs. of jaggery. The area 
under sugeicane in that district is yet too small to affect the piovincial average. 
Erom the Superintendent’s report it would appear that the soil and climate of 
the district are eminently adapted to the cultivation of sugarcane. 

Estimates have been received of tlic cost of cultivation, manufacture and 
outturn from several districts of the Province, hut very few of tliese can bo 
accepted as sufficiently trustworthy. With one or two exceptions, all the 
estimates are so far agreed that the cultivation of sugarcane leaves a handsome 
not profit to the cultivator. A few of the move carefully prepaved estimates 
are quoted below : — 


At Pang&a m Fatulpui. 


Itfliit .... .... 

Floaglnng times and Iiairowing . . , 

Manuio aud cost of Bprcadim; it . . . 

Seed cuttings, 15 lahaus (l<7/'a» = l,2S0) . . 

Co'-t of plmting (30 men at 4. aunss) . . . 

After caltivatioii, including tying up . . . 

Total cost of cultlv.'ition 

Heaping and mauufactuic (inclasivc of catllc) . 
Other cxponscs ....... 

Bent for mill ....... 

Eartbcn jars . ...... 

Total cost oi manufacture 

Gland total of cost . 
Oattoin : 90 jnauuds of jnggeiy at Hs 3 . 

Net profit [• , 


In the neighbourhood of Dacca City. 


Hent ... ..... 

8 plougliingB and liarioningfi . . . , 

Cost of manure (150 maunds of dung) . . . 

Seed cat tings (19,500 at Hs. 2 pci 1,000} . ' , 

Cost of planting cuttings in seed bed, making pits, tuns 
planting, and watering . . . , • 

After cultivation and fencing .... 


I 1 

Total cost oljCnltivation 


V 



Hb, 

. a. 

P* 

3 

12 

0 

IS 

0 

0 

lb 

0 

0 

89 

0 

0 

0 

0 

0 

25 

8 

0 

113 

4 

0 

00 

0 

0 

G 

0 

0 

b 

0 

0 

G 

0 

0 

81 

0 

0 

194 

4 

0 

270 

0 

0 

75 

12 

0 


He. 

a. 

P* 

3 12 

0 

15 

0 

0 

7 

8 

0 

39 

0 

0 

27 

0 

0 

19 

8 

U 


111 12 0 
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^leaping (8G men) ... 7 

Hire o£ G pairs of bullocks for 9 days • 

' Pud .... 

Hire of mill and pan for 0 days at 13 aanas 
Quick limo ..... 
Eartlion pote ..... 
ContingcncicB . . . ' . 


Total . 

Grand total of cost 

Oaltam 45 mannds of gur at Bs 6 . . • 

« 1 .• 

Net profit - ■ 

To this may be added another Bs. 30 from tl 
keeping enough for the xaiyat’s own held. 

f I I ‘ 

In neiD alluvial sail in Jfanyp«r. 


Beat of land .... 
13 plongkings with bartawings . 


, men at 6 annas , . . 

Seed outtings, kahans (^afr<t?t=l,380)>at Bs. 4' . 

, Cost of seed bedsj transplanting . . . 

After oultivation (8 weedings, 2 ploughiugs, fillinj 
blanksj 4 tyings and 150 bambooB}^ > 

0 i , ' .1 Total cost of ooUivation . 

Hairesting and gur making, 105 men at 8 annas . 
Fuel for firat day ...... 

88 earthen pots ...... 

‘ Hire of mill and bnllookb ..... 

Cost of clearing roots for next crop by ploughing . 

i 

Total cost of mannfactnre . 

‘ Grand total of cost 

Cutturn 59 maunds at Bs. 6-6-8 

Net profit . 

» 1 ^ ' 

In old alluvium the cost of cultivation is a litth 
less, the net profit may he Es. 4.6 to 50 per acre 

In Tippara, 


Bront ..... 
Seed cuttings .... 
Gondnng 86 cart loads . 

8 plougbings, boeings and 'wcodings 
Pendng ..... 



Total cost of onltivation 

Boaping and fetching homo .... 

Cost of milling 

Baitben pots ....... 

Total cost of maunhictarc 

Grand total of cost . 

Outturn 35 maunds, of y»r .at Bs. 6 . . . 

Net profit . . 



Bs. *a. p.' 

• 

. 36 0 0 

• 

10 2 0 

• 

S 0 0 

• 

6 12 0 

■ 

0 8 0 

• 

7 8 0 

• 

9 0 0 

• 

71 9 0 

* • 

18S 5 0 

• 

270 0 0 

‘ ■ 

86 11 0 

e sale bC cuttings, after 


Bs. a. p. 

a 

S 12 0 

• 

25 5 0 

Si 

• 

16 6 6 


30 0 0 

• 

12 S 0 

up 

» 

60 10 0 


189 0 6 

• 

52 S 0 

« 

.3 0 0 

» 

12 5 0 

» 

30 0 0 


8 7 0 


106 4 0 

• 

245 4 6 

• 

815 0 0 

• 

69 11 6 

more, 

and the outturn is 

f 

Be. a. pi 

4 8 0 

• 

40 0 0 

» 

18 0 0 

■ 

20 0 0 

m 

4 0 0 

■ 

80 8 0 

, 

50 0 0 

• 

30 0 0 

• 

6 4 0 


76 4 0 


156 13 0 
210 0 0 


58 4 0 


ax 
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To this may he added the income from the sale of cuttings, which is 
estimated at B>s. 60. 

In tho Dibrugarh sub-division of the Lahhimpur district, the cost of 
cultivation by Nepalese cane-growers per ^ura (1-J- acres) is estimated' as 
follows for three years in succession ; — 



lafc year. 


Sod year. 


3td yen. 


Re. 

a. 

P 

Rs. p. 

a. 

Rs. 

a. p. 

Culfivatton— 

Land revenue 

a 

4 

0 

2 4 

0 

2 

4 0 

Jungle outting fone monili’s 

w.iges of one labourer) 

la 

0 

0 

• •• 


• • 

• 

Plantmg (ditto) 

la 

0 

0 





Price ot seed 

20 

0 

0 



• a • 

Weeding and boemg 8 times 
(8 months' wages of one 

labonrory 

86 

0 

0 

86 0 

0 

86 

0 0 

Total . 

1 

82 

4 

0 

88 4 

0 

88 

4 0 

JHanu/aciure— 








Labour for reaping, crushing 
and boiling (one month's 

wages for three labourers) . 

86 

• 0 

0 

36 0 

0 

88 

0 0 

' Hire of mill, pan, and buffaloes * 

15 

0 

0 

15 0 

0 

16 

0 0 

Earthen pots 

6 

0 

0 

16 0 

0 

16 

0 0 

Total 

57 

0 

d 

67 0 

0 

67 

0 0 

Grand total of oost . 

180 

4 

0 

105 4 

0 

105 

4 0 


The total cost for the three years amounts to Bs. 3^0-12, or say Bs. 350. 
The outturn is estimated for the first year at 160 pots and for the second and 
third year at 4.00 pots each. Each pot holds from 6 to 8 seers of guv or say 
7 seers in the average. The total outturn of jaggery in the three years, 
therefore, amounts to 166 maunds and the average price per pot being 12 
annas, the total estimated inoomo amounts to Bs. 712-8. Calculated to 
the acre, the cost of cultivation would be Bs. 119-1, and of manufacture 
Bs. 143-4 and the whole cost from commencement to end Bs. 362-6. The 
outturn jaggery would be 712 pots valued at Bs. 634-6, which would leave 
a net profit of B272-1 per acre in three years, or about B90 on the average 
per annum. During tbe first year of cultivation, there is a net loss, which is 
more than made up % the profit of the ratoon crop in the two following years. 

The following is an abstract in round figures of the estimates quoted 
above : — 


— 

Cost of 
ealtivation 
per acre. 

CSostof 
loanufac- 
tnro per 
aoie. 

Total cost 
pel noro. 

Yield pei 
acre. 

Value of 
yield per 
acre. 

Nel profit 
per acre. 

1 

2 

S 

4 


.6 

7 




Rs. 

Rs. 

Rs. 

Mds. 

Rs. 

Rs. 

Eaiidpur (Pangsa) 

• 

■ 

118 

81 

104 

00 

270 

76 

Dacca (near City) 

1 

t 

112 

71 

188 

45 

270 

87 

Rangpur (.new alluvium) 

• 


180 

106 

245 

50 

815 

70 

Tippcia 



81 

76 

167 

85 

210 

53 

Lakbimpui (Dibiugarb, 

average 







of three years) 

• 

• 

40 

48 

88 

42 

178 

90 


Comparing tbe cost of cultivation and net profit in Dibrugarh with those 
of other districts, the extremely profitable obaiaoter of cane cultivation in the 
virgin forest soil in that suldivition would be at once evident. But the system 
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of cultivation \rhioh. the Nepalese pursue results in the wholesale destruction of 
forest, and it cannot be expected to continue for an indefinite time. The cost 
of cultivating forest land is so low that a few years ago gur was selling in the 
Dibrugai'h mavtet at such a low price as B2-8 per maund. TJnfortiinately, 
the Nepalese canc*growors are in a state of chronic indebtedness to Marwari 
money-lenders who appropriate a large share of the profits that would otherwise 
remain to the onltirators. 

39. Character and richness of the jtiice . — There is no analysis on record 
of the richness and purity of cano-jalce in Eastern Bengal and Assam. In the 
experimental harvestings of sugarcane made in Assam during the nineteen 
years from 1883-84i to 1901*02 to which reference has been more than once 
made, the outturn oi jaggery was found to average 8’1'2 per cent, on the weight 
of cane and 17*73 per cent, on tiie weight of juice. In some instances, 60 to 00 
per cent, of juice and 10 to 13 per cent. oS. Jaggery has been obtained from a 
given weight of cane, but these should be regarded as exceptional cases, and do 
not represent the sugar-yielding oapabilitics of the common cane of tbo Assam 
Valley. 

diO. Sitgar-tnalcing . — Sugar is produced on a very small scale in Eastern 
Bengal and Assam. The only distnets where it is known to be manufactured 
are Rnngpur and Earidpur. The process of manufacture followed in B,angpur 
is as follows. Hha jaggery is mixed with water and boiled for an hour or so. 
The scum that arises is removed, and the conoontrated mass is churned till it 
hocomos reduced to powder. The resulting sugar (if sugar it can bo called) is 
known as bhura. ‘A belter class of bhura is prepared by placing th.o jaggery 
in four bamboo baskets placed one above another and covering it with a kind 
of grass locally called Jehar. An carthon vessel is placed below to receive the 
treacle. After an interval of two days the Jthar is removed, and the sugar, 
which forms a coating an inch or so thick on tho surface, is scraped oil'. Eresli 
Jehar is then placed on the exposed surfaoo and the process repeated three or 
four times. The scraped mass is rchoiled with water, the syrup being clarified 
with tho help of milk 3 and when sufBoiently thick it is churned into a powdery 
mass. 

The process of manufacture followed in. Earidpur is desorihed in tho 
followins extract token from Dr. Watt’s Economic Dictionary 

“The process of refining sugar is the same, whether it is obtained from the 
juice of tho date or of the cane. Two modes of mnnufai’ttiring sugar from gur 
are reported on. By tbo first motbod, tho boiled juice in the foim of giir is 
plaood in stout gunny or sackcloth bags. Tbo molasses or refuse is squeezed 
out partly by twisting and tightening the mouths of tho bags and partly by 
laying weights upon them for additional pre'isurc. The article thus produced 
is of a broTvnish colour, By far tho largest quantity of sugar manufactured in 
the district, however, is prepared in n difforont way. The process, rather a 
cumbrous one, is as follows : — The gur is at first boiled with a certain propor- 
tion of w'atcr in a largo iron vessel, a quantity of diluted milk being added 
from time to time to separate the impurities, which are skimmed off as soon as 
they form on the surface. When no more skim appears, tho thickened liquor 
is poured into a number of cironlar c<artlicn pots or strainers, made w'ide at tho 
top and pointed below, with a hole in tho contro, called bharnis and left for 
two or three days in tho open air to cool. It is then removed to tlie refining 
house, where tlic final separation of tbo solid crystnllino portion from the 
treacle is effected. Tlie straining pots aro generally arrangi'd in rows on a 
bamboo frame at a certain height from the ground, and earthen pitchers aro 
placed under each to roceivo tbo molasses as it slowly drains from tho refining 
pot above. To oompleto the arrangement, as woll as to quicken the operation, 
iresh moist leaves of a water weed called saoJa aro now placed on the top 
of tho refining pot, and as soon as a layer of .sugar from one to two inches thick 
is formod at tho top, it is removed by scraping witli the knife, fresli weed 
being laid on tho remaindor, and tho same tedious process is repeated several 
times until tbo entire quantity of sugar is made. The native oonfeotioner 
makes extensive uso of this sugar for the purposes of his art 3 but before it is 
fit for uso, it has to bo clarified again by further boiling with the addition of a 
solution of milk as in tho last process. When this is allowed to cool, it 
forms a hard crust which requires to bo broken and pounded before it can be 
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employed. The molasses whioh drains _ off from the sugar in 'the process is 
employed for prepaiinG; hoolta tohacco, inferior sorts of sweetmeatsj ' etc.', and 
the rcsi is sold for making country rum.” 

There is no sugar factory in ISnstem Bengal and Assam 'which is equipped • 
with modem machinory, if "we leave, out of consideration the ie'w sugarcane 
farms in Chittagong and Sibsagar, where steam-power mills are employed in 
crushing the cane. Very little information is available about these farms or 
about tlie exact character of the machinery employed. , The Barpather farm in 
the Sbibsagar district grows cane for its own mill and does not purchase any 
from ihe neighbouring raiyats. The same is proliably the case with the cane- 
planters in Chittagong. Jaggery is the only product produced in these 
farms. 

Two old rum or sugar factories existed many years ago at Gaubati and at 
Bobapara in the Goalpara District. Nothing is Icnown at this day of their 
history or of the cause of their failure. , The efforts of Mr. Herriot, who owned 
the factory at Gauhati, to introduce a better kind of cane were so far successful 
that the best oane of the present day in Kamrup and Darrang traces its origin 
to them. There also existed in the eighties two rum factories near Golaghat 
and Dibrugarh. Situated as they were in th^ oontro ot thickly-peopled tracts, 
■these factories stimulated the production of cane considerably within the 
limited area on which they drew for their supplies of jaggrry. 

The crushing of oilsoeds, cotton-ginning and lice-husking are industries 
which can be suitably carried on in a sugar factory during the season when the 
machinery would h-ave to remain idle. 

■■ "We might get an answer to the question as to what price the raiyat will 
■ho willing to accept for his canes placed at the factory door from a considera- 
tion of the cost of production and the profit which be can reasonably expect 
therefrom. The cost of transport to the factory should also be taken into con- 
sideration. We may assume that the yield oi jaggery is 10 per cent, on the 
weight of eane. and that the raiyat would expect 20 per cent, on the cost of 
cultivation as his profit (besides being remunerated for his own labour). The 
cost of transport would vary with the distance from the field to the factory. 
Taking the average distance to bo (say) 3 miles; the cost of conveyance by cart 
may amount to about an anna per maund. Now, if wo turn back to the esti- 
mates of cost of cultivation quoted in paragraph 38, we may calculate the cost 
of a ton of oane as below : — 



Yield, of canc 
(ten times 
jaggcTj/). 

Co^oC 

caltiratloD. 

A.dd 20 per 
cent, for 
profit. 

Add cost of 
transport 
at one 
nnnn per 
monad. 


Cost per 
ton 

(S7i mds.) 




Mdfi. 

Bs. 

Be. 

Bf. 

Bs. 

Bs. a. 

Faridpur . 

• 

• 

900=33 tons 

118 

23 

66 

102 

6 13 

Dacca 

a 


450=lGi „ 

112 

22 

28 

162 

9 13 

SaniTPur . 

• 

■ 

690=2U 

139 

28 

37 

304 

9 7 

Tippera 

• 

• 

330=12-5 

81 

16 

" 22 

119 

9 5 

liakhimpnr 

• 

• 

420=154 „ . 

40 

8 

36 

74 

4 12 


The cost of a ton of oane would then seam to vary from about Bs. 6 to about, 
Ks. 10._ ■Whether it would pay a factor to pay for cane at the lowest of these 
prices is a question to which it is not possible to give on answer without know- 
ing the cost of manufacture in a factory. The Agricultural Department 
does not possess any data on the subject. The cost of cultivation oan no doubt 
he reduced to a considerable extent by improved cultivation ; and it may not 
be too sanguine to expect that in favourable conditions a raiyat shoi^d be 
able to deliver cane at the factory door at Bs. A or even loss per ton. If people 
could take their canes to a factory, and dispose of it there at a rate which would 
leave them a fair margin of proM, many persons who are now deterred by the 
cost and trouble iiivolvcd in the crushing of sugarcane, and the manufacture of 
joggery -would^ be induced to engage in the cultivation of sugarcane. The great 
majority of raiyats keep barely enough' cattle to cultivate toeir holdings, and 
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cannot spare any for tbe crushing of sugarcane. Oontral mills, whore the cane 
would be crushed by steam-power, are expected, tlierefore, to be popular, once 
the xaiyats arc persuaded to sell their canes instead of making jaggery for them- 
selves ' 

There are several olnsses -or rofinod sugar imported into the Province 
These are (1) country sugar, which conics mainly from the United Provinces 
an'd Bebar and -is ordinarily Icnown as Ecnarcs sugar, (2) foreign sugar 
imported through Calcutta, (3) country date sugar from Central Bengal, ano 
(-1) L’ossiporo sugar from the Cossipore sugar factory near Calcutta. 

■ The average annual imports of reflned sugar into Assam during the fivd 
years ending with 190D-i9U6 amounted to 80,51-J' maunds; out of this 
quantity, 69,387 maunds came from Calcutta; and C,725 maunds (Benares 
sugar) came from the United Provinces. 

The three trade hlooks already mentioned, in which Eastern Bengal is 
included, imported 566,204 maunds of refined sugar annually on the average 
of the three years ending ivifch 1904-1906. Oat of this quantity 608, GSO 
maunds, or almost 90 per cent, was obtained from Calcutta. The balance of 
the ' imports was, for the most part, Benares sugar from the United Provinces 
and Behar. 

It is not possible to ascertain the countries from whioh the sugar imported 
from Calcutta into Enstcni Bengal and Assam was derived, but presumably 
the bulk of these imports was of foreign origin. It appears from a perusal 
of the Bengal Customs Iteports that the countervailing duties on bounty-fed 
sugar imposed by Act XIV of 1899 had no visible effect on the importation 
of sugar from the eoritinciital countries of Europe. But it recoived a serious 
checic when additional duties wore imposed in 1002 to moot what is known as 
the carlo! system. While the imports of beet sugar have greatly fallen off in 
recent years as tho effect of these duties, those of cane sugar have steadily 
inciesed and more than made up tho decrease in tim imports of beet sugar. 
The bulk of tho cane sugar imported into Calcutta comes now from Javo, 
AThich has t hrown every other sugar-produciug country in the shade in tho 
Calcutta market. 3?ari paesu with the increasing imports, the price of impor- 
ted sugar has faUon, w^iih the result that the imports of sugar from Calcutta 
into tho interior of the country have greatly increased in recent years, as will 
appear from the statistics of price and imports quoted below : — 


Sejined Sugar. 



Jnipnil<i into 
ColcDtti bjr »eo 

ATCTRge prico 
per cwt. 

Importo ' from 
Cnlratla into 
As-im. 

Import-) from Cnl- 
enttn into l-'nrtcrn 
Bf>iigal andAFEiim. 


Cwt. 

Eg. n. p. 

Mds. 

Aids. 

189B-18‘<7 

488,500 

11 3 1 

30,0-1:1. 


1897-1898 

1,00.8,878 

11 4 6 

41,476 


1898-1800 

989,925 

11 12 1 

64,335 


1899-1000 

760,965 

10 13 1 

38,973 

i • 

1900-1901 

1, 340,8-14 

11 3 7 

56,126 


1001 -inoa 

1,511,727 

10 3 10 

41,500 


1902-1901 

1,500,032 

9 0S 

64, Cos 

420,793 

1903-1004 

1,870,905 

.055 

03,423 

57.5,910 

1904-1905 

2,107,400 

9 7 0 

GO 538 

530,336 

1905-1906 




76,077 



PART IV. 

IMPIIOVBMENTS. 

Mr. Bather has suggested the various directions in which improvements 
may bo effeoted. These arc briefly considered below. 

First introdnetion of ncio varieties of canes. — Any effort to introduce 
new varieties should necessarily be preceded by on investigation of their 
merits. It will be necessary to study their field, milling and chemical 
characters. A rasoaroh of this kind can only bo successfully carried out on a 
properly-equipped exporimonlnl station conducted on tho same linos as tho 
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‘sugarcane stations in the l^^est Indies, under the control of the Imperial 
Commissioner o£ Agriculture and the Samalbota Farm in Madras. An experi' 
mental station to he devoted mainly to the sugarcane crop has been recently 
started at Jorhat in the Assam Valley, and it ■will he one of its main objeote 
to investigato the merits of the indigenous varieties of canc and of new 
varieties imported from abroad. 

Secondly, more carefnl attention to the details of cultivation. — ^Not much 
improvement is to bo expected under the existing conditions of the country, 
so far as the tillage of the laud and the after treatment of the crop are 
concerned. There is no doubt that tbo cultivation of sugarcane as practised 
in Eastern Bengal and Assam can be improved in many respects, but the 
general apathy of the agriculturists and the low standard of agriculture 
current in the province stand in the way. The use of rape-cato as a profitable 
manure for sugarcane appears to be known in most districts, and although 
it is available everywhere, it is but seldom used except in a few localities such 
as Sylhet. The reason why a manure so readily available is not used as widely 
as it could be is not quite clear. If it be that the raiyats are too poor to 
purchase tbo manure, the problem should be one Avbioh the rural Co-operative 
Credit Societies now being established might well take in hand. But it seems 
the real reason is not poverty, but is to be found in the fact that the oulliva- 
tion of sugarcane in Eastern Bengal and Assam, though it may be less oareful 
than in other parts of India, is still found to be so profitable that the 
oultivatora have no stimulus to improve their methods. 

Mention has been made of several large sugaroane farms in Chittagong 
and Sbibsagar. The oultiiatinn of these farms is decidedly less careful than 
what, obtains amoug tl>e cultivators. The«o farms consist of land newly 
reclaimed from jungle, and do not demand an intensive cultivation. But 
sooner or later tlie owners will have to adopt improved methods of cultivation 
if they intend to continue growing cane on the same land. 

Thirdly, increased faeiliiies for irrigation, — ^Not much is to be expected 
in this direction in Eastern Bengal and Assam. Most parts of the Province 
are sufficiently damp to be able to dispense with irrigation altogether. The 
old alluvium tracts in Northeru Bengal and Dacca may bo benefited by 
irrigation, but M here so much land needing no irrigation is available, it is 
liarffiy to bo expectad that these traots will be preferred for sugarcane 
cultivation. It is possible that the old alluvium soil is more suitable for sugar- 
oane than the ordinary alluvial and deltaic soils of tbs country, and may pay 
better under an intensive system of cultivation than the latter. But the point 
is one on which no opinion can bo expressed witliout a critical study of the 
methods and results of susarcane cultivation in the two classes of soil. 

Fourthly, improvements in the manvfachire of Jaqgery or gur. — ^I’he 
quality of iafl-firery can certainly ho improved, and by maims whioli are well 
within the power of the raiyats. Faggery of execllent quality is prepared at 
the Burdwan and Sibpur Experimental Parras, Tlie same appliances as are 
used by the neighbouring cultivators are u-cd, but attention is paid to a few 
simple details about which, the raiyats ai*e as a rule careless. The juice is 
received in pots, which are cleaned and sweetened overv day ; and as soon as 
tho pot is full, the juice is poured into the boiling pan and kept suffloientlv hot 
to prevent fermentation until the full charge has been collected. The pan*uscd 
is of iron and of the shallow circular type uow' uped in many parts of Beno-al. 
The pan is so placed over the fire that its outer bix inches or so projects beyond 
the fum-ice, the object beinpto provenlthebuiningoftliB j.^ggpry as it thickens 
in the pan. After the juice lias been clarified and the first soum that rises 
has been removed, the boiling is pushed on as fast as possible. This simple 
method, which entails no additional’cost, can bo further improved by defsecat- 
lug the juice with the help of such substances as soda and the mucilagenous 
extract obtained by ciu'^hing the vtems of the bhindi plant. 

But unfortunately the raiyats arc too slow to change their methods. The 
laggery they produce is sulhciently good to meet the taste of the consumers.' 
iNo general improvement is, therefore, to be expected until the public have 
acquired a taste for a better product. 

. It is doubtful whether refined sugar can bo prepared on a large scale from 
country -made so as to he able to compete with imported cane and beet 
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sugar in the open market. The products of tho Oossipore Sugar T'actory 
do not enter into competition with imported sugar. Tho factory oaters for a 
select class of castomors, and has after all a very limited market. If India is 
to compoto suocessfu'ily with foroign countries in her own market, sho should ho 
able to produoo sugar diroot out of tho cuno. Jaggery has a very largo market 
of its own, and its price is governed by onuses other than the demand for it 
for rofiniog purposes. Hence it will never be safe for a refinery to depend for 
its raw material on country jaggery if it has to compete with the outside world. 
It is said the Gossiporc Sugar factory has of late been using raw sugar from 
Java as being ohoaper than the country product. 

Fifthly t introduction of small ylante for sugar-mahing. — The questions 
mooted by Mr. Barber arc such that no opinion can be expressed without a 
minute study of the system of sugar manufacture followed in modem factories. 

B. 0. BASU, 

Assistant Director of Agriculture, 

Shillomo. 

TieS8tlJaM(trsl9C7. 
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APPENDIX. 
Varieties of Stitiat-eane 


Local name of Taricty. { Dc^otiption. 


9 3 


Khagra . . . Wliitc hard rind. Eich in Jsngar, is grown 

for gur. 

Deshi ox "Noitni , Dooks like ///fliyri, hut is thicker and softer, 

not so rich os hhari, hut [irodnccs bettor 
gnr^ 

JFiite Bot/ibay or Hind verj’ soft ; iiitcrnodce long ; my sweet 
Gandeii (chewing (o tlic taste, and is used goncrally for 
cimo) . chewing purposes , yields also very good gur, 

Sharong , . . Ver^* soft rind ; intci nodes long, tallcit and 

thickest ; rich in juice andbecit for chewing 
purpoeei. 

Kaiti « . . Deep violet, with very hard rind ; nob liuhle 

to nttaclcb of wild nnimalo. 

lift . . . Abh-colouicd, with hard rind j rich in Euciosc; 

good for making gut ; not liable to attacks 
of wild animals. 

Ehagri , . . Very hard cancs of reddish yellow colour ; 

good for gur ; ic-hts dn-casc, and not liable 
to attacks of jackals. 

Sombai Of Titffiin , Yellow, with soft rind ; juice poor in sncrosc. 

ifara , , . Ecd ; rich in snoiose ; liable to discnEc and 

ntfaeks of wild animals. 

Kajia . , , Ptnltsh cane ; poor in sucrose. 

J)halsvntlar . . Wliito with .n rcddisli tinge. 

Kajia . . . Deep purple, with hard rind ; can stand 

t stagnant water ; makes good gvr. 

Khaltt or Lata . . Yellow, w’itb n shade of pnrpio ; haid and 

tliin ; too hard for j.'iot als and whitc-ants ; 
can stand sLagnatit water. 

Choona . . . Yolloiv ; tliinncr than khala ; gut produced is 

black. 

' KJiagrt . . . Bcdisli with haid rind; not liable to discsso; 

jiroduccs goodyifr, 

lift , . . Yellow, can bland S foot water. 

Sombag , . . While , grows thick and vciy tall ; a chowing 

variety. 

Clewing cane , , Soft lind 

Klari . . . Hnid lind jjgi own for yr; -making. 

K/iagra . . . Giccnish whito ; liard rind. 

JJotitiag . . . Bed ; soft rind. 

Bhalsnndar . . IVliito, with d.iik blotches ;hnid rind; richest 

in juice 

Kojli . . . Bed hard rind , richest in bucrose, 

Kheri . . . Beddish brown, ■tbinnerthauA'Aoyxr/softrind; 

rich in juiop and is grown for ytir-xnnking. 

Khagra . . . Dark colour, hard lind ; vioh in jiilco, and 

is grown foi ynr-mnfcing. 

Jlombag . . . Purplo ; chowing cniio ; poor in sucrose. 
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APPENDIX— co»ft« ued. 


District 


Lonl name oE Tariety. 


DiDa.jpiu' 


Bogia 


Pabna 


Araldn 


Bangpui 


Sahelan, . 
Patasi or Knjlt 

1 Kheri 
Moogi 
I Basna 

Blielati Jtlulli 
Samlai . 

1 Bialsnttdar 
Kajla m 
Khaita 

Chewing cane 
Chewing cane 
Kliagri . 

Tenda 3lulhi 

Kajlt 

Ehert 

Miigi Malst 
Samras 
Sahelan . 


Bagi 


JilKgi of Mag 
Bang* 

Kali or TcUya 


A^Eam Valley 
irictE. 


Die-' 


^anipnr 


Bangala or Bamlo or 
Bam {Bomlai cane) 


Amaiga or Kefelijmra 

Malaha Mahln. 

Magora, Mcgala or 
Majata {reed eane). 
Bhaieh , 

Kamraiigt 


Dececiption. 


Beddish ; very solt iind ; rich in juice 
Deep purple with dark tinge ; hard rind ; not 
subject to attacks of wild animals. 

Ash coloured ; softer than Patasi. 

Pale hroirn ; Roft imd ; rich in juice. 

Gicyish ; hard rind ; poor in juice. 

Beddish white ; cultivated for gar. 

Yellow ; giownfor chewing 

White 

Bed. 

Ashy. 

Bed. 

White. 

Greemsh yellow 

Yellowish brown ; soft rind and tall ; give* 
high class of gv.r. 

Pni^le ; harder than Tenda 7nuXTii 
Thin and tall ; hard rind ; very rich in sugar 
and IS grown for yiir-making. 

While ; hard nndj poor in sugar. 

A small variety, with short intei nodes. , 

Bed, with violet tinge, soft lind ; tallest and 
thickest, used for chewing. 

White ; soft and juicy ; grows 7 feet long 
and the c.aneB mcasuie a little more than an 
inch in diametre ; makes good jaggerg. 
Amber colour ; otheiwicc same as Bags. 

') Deep red ; bard and thin ; 5' or 6' high and 
j { m diameter , hardy. 

Red or yellow ; soft and juicy, grows S' 
long and 1^" in thieknes<!. An imported 
variety. 

Juice pooler than the preceding varieties, 
and canc apt to bicak into small pieces in 
crushing ; ciiltii ated as a garden plant and 
l^caten as chewing cane. 

A dcgoneiatc variety of Bangala or Bosalai 
canc. 

Haid, thin and diy. Bcguircs no protcotion 
from beasts 

BcEcmblcs 3[ugi, but with shortci inlcmodes. 
A cross between 31itgi and Tehya 


Telhao-ehv (Assam- White, hut sometimes violet. Soft, juicy 
canc], and tall. 

Civ-nagang . . Bed, haidcr and thmncr, and less juicy than 

Telhao-chsi. 

Asca . . . Yellow ; softer and larger ilvax Ciu-nagang s 

introduced from Buima. 

Chnnagaw . . White, with solt lind, aud is the softest 

variety. 

Hauchst . . ' White, hardci than Chmiagaw. 
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BAnOSA. STAT£. 

The cultivation of sugar-cane varies greatly in the different districts 
three distinct hinds oE culWation being practised' in the Baroda, Naosari, and, 
Amreli Divisions o£ the Stale. Even 'within the districts, minor differences in 
practice are noticeable due to variations in soils. 

Barod a district. 

2. The average rainfall in Baroda is 30 inches distributed in one monsoon 
period from June to September. The average temperature is 50° moan mini- 
mum of January and 107° mean maximum of May, and tho atmosphere is 
generally dry for the greater portion of the year. 

3. The ‘cultivation is practised from ancient times and no recent introduc- 
tion of cane has been heard of in any port. 

d<. Tho area under sugar-cane was being gradually reduced even before the 
great famine ot 1699-1000, hut tbe reduction has been heavy since the famine 
whioh has reduced the capital of oultivators and tho waters in wells, and inoroased 
the attack of whitc-ants. The area in 1906-06 was 128 norcs against 72di acres 
before the famine. 

The cultivation of cane is fairly intensive and takes its place in regular 
rotations. The soil is alluvial of a rather sandy obaracior. In' the preparation 
and manuring of land, in the adoption of the system of rotation, in the selection 
of seed and in tho system of irrigation, cultivators seem very well up. 

6 & 6. Only a red hardy variety of cane is generally grown, the full grown 
cauo is 8 to 12 feet long and has a diameter of 1-^- to 2 inches. It has a hard 
rind and is moderately juicy. It stands tbe ravages of jackals, grubs, borers, 
&c., better than white canes which were tried by people in various places on 
account of their superior qualities, and given up us unsuitable. 

7. At times sports have been found, a whitish colour was found in red 
eanes in isolated places, but no attempt seems to have been made to multiply 
them. Similarly i^orescence does appear in canes at times and seeds are 
formed from it, but in trials by some curious cultivators, the seed has failed to 
germinate. 

8. No sugar is made in the district, jaggery {gtir) of a very superior 
kind being made from the oaue. Sorghum has been tried and given up as tbe 
jaggery produced -was too sticky and dark. No spirit is made in the district 
from the jaggery as the Mahua flower (Brassiea) is an abundant and cheap 
source for the manufacture of spirit. A syrup made from these flowers is also 
used iu mixing with tobacoo for the hukkah. 

Oiiltivation. 

9. The planting season lasts one month from the beginning of the bright 
half of Vaisakh, that is, the month of May. The earlier in the month of May, 
the better, as hot moist climate which conduces to good development, prevails 
at tho time. Planting before and after May is not considered good. 

The harvesting season lasts about 7 weoks from tbe first week of Pebruary 
to the end of March. If cut later, the people think that the jaggery will he 
very liquid. Labour is dear at the reaping time, but if out early, the cold 
season interferes with the formation of jaggery. At this time labour is employed 
in cotton picking, watching castor, etc. 

10. The following rotation is generally practised : — 

(1) Eallow, with rabi castor or brinjals at very wide intervals to allow 

of repeated plougbings; or a green manuring crop of san 
(only lately intioduoed). 

(2) Sugar-cane. 

(3) Kodra mixture, including iur, til and sheria. 

(4) Bajri mixture, including mvg, math and other pulses. 

(5) Kodra mixture. 

(6) Bajri mixture followed by fallow. 

So sugar-cane comes again after the 6th year and it is not considered good 
practice to take another irrigated crop in the interval. 

2 r S 
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Tho cano is never rotated with rice and'attempts to grow it in Kyari land 
hare failed, resulting in stunted growth, of the cane on aocouni of these lands 
being lowlying and water-logged. In the cane field no catch crops are taken 
and no mixed cropping is practised. People grow castor, and other 
vegetables of the cuourbitaceoe oidor on the outskirts to utilize the moisture, but 
they never grow sorghum as a trap crop, for moth borer Maize as a trap crop 
has recently been introduced since last year aud efforts are being made to extend 
the practice. 

11. Ratoon is never practised probably on account -of the white-ants and 
other diseases. 

12. Before settlng-in of the monsoon, previous to the cane crop, about 25 
tons of well rotted cattle manure per acre are applied to the land and ploughings 
begin with the first fall of rain. Sheep folding is also practised if available. 
In all 20 or 22 ploughings with tho indigenous plougli are given while the land 
is kept faUow-throughout the rainy season and the winter, wide intervals being; 
left between th'e plants of tbc fallow crop for this purpose. 

13. On removal of the fallow crop, the land is well ploughed and made 
even, furrows and ridges are formed, and beds are made. Each bed contains at 
least 4 ridges and is 12' x 10' each. Water is then allowed to pass in the furrows, 
and soon after sets of cane each having 3 oyes are put in the furrows in a line 
and pressed with the foot nearly 4 to 5 inches deep. Each furrow contains 
nearly 10 sets. 

14. As there is an intervening period of from 2 to 2-^- months between 
harvesting and plantiug in the middle of the hot season, the canes iatonded for 
seed have to he kept standing and irrigated. On this account it has been the 
practice of some villages to grow cane only for seed and all the others buy the 
seed from them. There is also a belief that seed brought from a place where 
well water is a little saltish gives a good yield. Tho result most often is that a 
man has to buy oven diseased seed or go without it. 

15. Sets from all parts of these standover canes are used, those from the 
middle portion being considered the best. The rooting lower portion of the 
cane is rejected and theie is no special belief one way or the other about 
tops. 

16. No solutions are used for dipping the sets against diseases ; people 
do not seem to believe in such preventives. 

17. The number of sets per acre for planting is from 18,000 to 22,000 sets, 
eaoh having 3 eyes. 20,000 is considered average, more sets being planted 
in poorer and less in better class of soils. 

18. Planting in rows is considered better as it facilitates digging between 
the rows. The distance between the individual sets is generally from 4 to 6 
inches and the distance between tho rows themselves nearly one font. The 
planting and reaping seasons are not at the same time as said before, and the 
depth to whioh the sets are put is nearly 4 inches. The soil is light and free 

' and does not retain moisture for more than 5 to 0 days. Again at the time of 
planting the weather is very hot and withering of the sets is possible if 
planted less than 4 inches deep. 

19. Ryots are not in the habit of supplying vacancies and do not consider 
it feasible as no sets can he preserved for more than 4 to 6 days. The 
practices of keeping extra sets in pits or of planting tho outskirts too thickly 
are unknown. 

20. The system of making seed beds for canes is unknown hero as there* 
is no uncertainty as regards the supply of water. 

21. Stool-plauting is not practised and has never been known to be 
practicable. 

22. Irrigation is tho all-important item in the cultivation of cane. 
When people think that the supply of the uuderground current of water may 
he weakened they never attempt the cultivation. The only mode of irrigation 
is from weRs by native methods of using leather Kob and rope. People under- 
stand tho superiority of using oil-engines in preference, to Sos and an in- 
dividual or two have set up the plant on their wells, but the initial investment 
is too great to venture and the supply of water in many of the wells is not 
suffioient for a full day’s pumping. Cane is irrigated every 6th day except 
in the four months of the rainy season, wbon, if the rain holds off for more 
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than S days at a timo, the cane requires watering. Cane lands being sandy' 
no draining is necessary. 

23 Tug object oi the after-cultivation arc to destroy weeds and to con- 
serve moisture. In a period of 2 to 3 months the canes shade the ground and 
the after-cultivation ceases. Cane crop is weeded 20 days after planting and 
after putting* castor-calce top dressing (1,000 lbs.), the whole field is dug with 
a spade. Again after 15 days the above-mentioned processes are repeated. 
Thus 4.1 to G weedings and as many diggings with a country spade are given in 
2 to 8 months’ time. After the canes have reached 4i feet Mgh permanent fur- 
rows and ridges arc made and nothing is done after that except giving 
waterings at regular intervals. The process of ceding is of course very 
deep and thorough. 

2d*. The system of manuring has already been explained. The essential 
idea is not only to apply well rotted manure, hut to give it time enough for a 
thorough mixing with the soil and oxidation, &o , as a safety from white-ants 
which arc helieved to be fond of fresh manure. The place of artificial manures 
is talcen by castor-oaho which is applied in two top dressings of thousand 
lbs. each. The cahe is hrohen into rough powder and it is either applied plant 
by plant or put in hags and placed in the water ohannel. The water easily 
dissolves it'and distributes it evenly. Trash is burnt after the crop is removed 
and beliovcd to remove the ill-ellects of che heavy irrigation and to act as a 
manure for the next crop in the rotation. 

Manurial experiments; — ^IManurial experiments carried out for several 
years with locally available manures have shown that an application of 20 
cart-loads of dry night soil per acre can well replace 25 tons of farmyard 
manure and 2,000 lbs. of castor-cake. Experiments with arti£cial manures 
are now in progress. 

26. Stripping of old leaves does not exist as it is believed to sooroh the 
canes and expose them to the attacks of jackals. 

The practice of tying the canes with lower leaves is prevalent instead, as 
that is heueved to prevent the oanos from falling and lodging and affords somo 
safety against jackals. 

Another method resorted to for guarding against animals is to build a 
mud wall all round the plantation. But this is done only by careful 
cultivators in places where few other oano fields exist. People are too religious 
to kill them. 

2G. "Watering the oano crop just before cutting is universally prevalent. 

It tends to iucreiso the quantity of juice and withholding water before 
cutting is said to spoil ffW’ and make it sticky. 

30. Tlio yield of oano in Baroda is from 60,000 to 60,000 lbs. per acre 
and the yield of jaggery is from 6,000 to 7,000 lbs, per acre. 

jVaoaar# Biairiot. 

The oultivation of cane in tho Naosari District is the best in the whole 
State. It is intensive and the people seem to possess a good knowledge of the 
cultivation of cane and the manufacture of g^^r. 

2. Tho average rainfall in Naosari is 4:3 inches, distributed in one monsoon 
period from Juno to September. Tho average temperature is 4i7° mean mini- 
mum of January and 102° mean maximum of May and tho atmosphere is warm 
moist with sea-hree^os. 

Tho oultivation is practised from ancient times and no recent introduction 
has been heard of in any part. 

4i. As in Baroda Division, tho area under oano has been considerably 
reduced since tho last famine and tho subsequent bad years. Tho capital of the 
cultivators has been greally reduced and the water in wells has gone low and 
in some oases turned saltish. The area in 1905-06 was l,04i4i acres against 
1,704! acres before the famine. 

Tho cultivation is not uniform. In some parts, for instauce, cane is rotated 
with rice and is grown in Eyari land having embankments, and where cane of 
a particular variety called Malbary which stands ivater-logging to somo extent 
is grown. In others, other varieties of cano as £.hajui'i, Bati, &o., are grown in 
ordinary black soil called Talia land having no embankments, where cano is 
rotated with tur^ castor, beans, &c., which will be considered later on. This 
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Talia land is a loam oE a rather olayey nature and retains moisture splendidly. 

5. The following varieties of cane are grown : — 

(1) Malhari—ik white variety with plenty of juice. 

(2) Kajurt or also a white variety hut moderately juioy. 

(3) Bati or rod variety moderately juicy. 

There are sub-divisions of Bati as Kali 'Jadi having a darker appearance, 
Kharedi having stripes, QoU having a lighter colour, and proper. 

(di) FoMsf- white, very thin, hard, and with little juice. 

People having very humble means and thus not affording money for 
seed of superior variety of cane grow "Fatisi — the poorest variety. 

G-andi Sherdi is another variety of F’ansi. There is a cane called ITani 
which is believed to ho poisonous. When small-pox prevails, some low caste 
people dedicate it to the goddess to cure the sick This cane is only found 
grown m the courtyards ot houses of lower people. 

Of all those canes, Khajiiri is the softest and Vansi the hardest. 

6. Malhari cane was introduced some 75 years .ago from Bassein and it is 
behoved to be an original Mauritius variety. This variety is taller, thicker, 
heavier and pioduces a moie abundant crop than all the. rest. ButTt has since 
been deteriorated both in weight and juice. However it is still considered best 
amongst all the varieties mentioned above. 

No cases have been reported of local canes having been exported. 

7. The varieties named Kharedia or phus-hlitiri having stripes and Kali 
Jadi are believed to he sports from the red variety. In cane fields flowers do 
appear at times, but no seeds are formed and hence no seedlings. 

8. The State tried to produce sugar in a sugar factory and the results have 
been noted under manutacture. People used to manufacture spirit from 
flowers oiMah-aa tree (Brassica) and from the scum of boiled juice, but these 
practices have ceased to exist since the manufacture of spirit bas been consi- 
dered illegal. 

I 

Ciiltivaiion, 

9. The planting season begins soon after the rains have censed and it lasts 
for two months, October and November, and should cease when cold season 
begins to set in. 

The reaping time lasts for 8 weeks, from the beginning of October to 
the end of November, and lasts up to the end of January for lato varieties, 
'llnis eleven months are believed to be sufficient for lipening. But this period 
differs with diffeiont varieties of cane; thus Malbari ripens first, then comes 
Batt-red variety and next comes Khajuri and lastly comes Vansi in maturity. 
Bati, Khajuri and Vansi can stand for 12 or 13 months, not so the Malhari. 
At the reaping time labour is dear, being employed in cutting rice, grass, Kodra, 
&c. It runs ns high as 6 annas a day with food and little of cane juice. 

10. Tlie following rotation is generally practised in Kyari lands : — 

(1.) Sugar-enne after rice is cut. 

02.) Biice in the rainy season and beans {Val) in the Babi season. 

(3.) Do. do. do. do. 

(‘I.) Do. do. do. do. 

So sugar-cane comes on the 6th year again and the land gets manure 
every year. 

In other lands the following rotation is practised : — 

(1) Sugar-cane. 

(2) Tur and coarse rice. 

(3) San and after ploughing in the San plants, oasior and boans as Tiahi 

crops. 

(di) Vdid and san ploughed up. 

So sugar-cane comes again on tUo 5th year. The cane field is manured 
in the year in which San and TJdid are grown. 

People thoroughly understand the value of San, Tur, Udid being legumin- 
ous plants in the rotation and of the green-dressing of San and Udid. No irri- 
gated^ crop is taken in the interval. Tobacco is sometimes grown as a catch 
crop in the beginning, but this is considered bad practice. People grow vege- 



tables of Ibc oucurbitaoosB order on the outskirts to utilize the moisture^ but. 

, they never grow sorghum as a trap crop. 

11. Batoon is geuerally not practised and in some trials by cultivators tlie 
resulting crop had been a failure, the plants having been withered. 

12. In Kyav land, manure is applied evey year. In the cane year, after 
the rice is cut, nea rly 10 ploughinga with the native plough are given and the 
land is made level with the 

In the Talxa laud previous to the cane crop, about 25 tons of well rotted 
cattle manure per acre are applied in the month of May and ploughings begin 
with the first fall of rain. Sheep folding is also practised if possible. In all, 20 
ploughings and in some places even 25 ploughings are given and a crop of 
San and ZJtitri! is sown. After it has reached some height it is ploughed up and 
the land is made thoroughly oven. It is believed that the greater the number 
of ploughings, the lessor the amount of irrigation required. People know 
the value of tank-mud and put it on the land whenever they can. 

18,14 & 15. After bringing the land in good heart, whole canes are 
planted with a very heavy plough called ISlangar drawn by from 6 to 8 bullocks. 
By this plough, caues are laid in the soil fairly deep, viz., C to 9 inches. The 
bullooks are driven in a oirclo round the field and canes arc laid underground iu 
concontrie furrows. Three to four men drive the bullooks according as the 
number of bullocks arc (G or 8); one man passes the caues in the tube in the 
Nangar and one man bands over the canes to tbo former. Thus in the planting 
operation 5 to 6 men arc employed. 

■Whenever tbo crop is without diseases, people are in the habit of keeping, 
a portion for seed. Otherwise they purchase seed from tbc neighbourhood. 
This is easy as harvesting and planting are practically done at the same time. 
Tops are not oonsidcred good for seed. 

16. The people do not seem to believe in dipping the canes in any solution 
against diseases. 

17 & 18. The number of cauos used as seed for one acre is 1,760 whole 
caues having the length of G cubits each. If the canes are longer or shorter, 
the number varies accordingly. Generally speaking there is a tendency to 
plant too many rather than too few. People prefer whole canes to sets as they 
want to plant thorn deep in the moist under soil and savo irrigation for at least 
2 months after planting. 

19. If vacancies ocour, cancs of inferior quality which oan he had a 
month after planting arc planted by hand. Seed oancs are planted within 2 
days after cutting. 

20. Seed beds or nursoiy are not in vogue. 

21. Stool planting is not practised and has never been known to he prac- 
ticable. 

22. Irrigation is necessary but more or less according to the nature of 
the soil and the ploughings given to it. Tbc crop is irrigated either from wells 
or tanks. The soil is very retentive and not mony watorings are needed. Thus 
in certain lands on tlio hanks of rivers where cane fields are kept fallow a 
whole year before planting and ploughed throughout to conserve moisture, the 
first watering is given three mouths after planting and in all 6 to G waterings 
only are given. No watering in the monsoon and after the rains have ceased, 
one more watering before liarvesting is given. A t other places 10 to 12 water- 
ings in Kyari land and 16 to 20 in Talia land are needed. The Avater in wells is 
not plenty and no oil-ongino will got work for a full day’s pumping. Two oil- 
engines with pumps have been set up by jieoplo on rivers and water is pumped 
for sugar irrigation for the owners’ fields as woll as sold to neighbours. 

23. The object of the after oultii'ation is to conserve moisture, No Aveed- 
ing is done, as there are few Avcods. 

Nearly 20 to 25 days after planting, land is ploughed keeping the share 
shallow so as not to touch the canes below with a view to loosen the surface. 
Another month after, the land is dug and AA-aloi’ed. Such diggings and w.ater- 
ings ooutinuc till the following June Avhon they cease with the arrival of mon- 
soons. The objects of digging botAveen furrows arc to koepdoAvn Avccds, to loosen 
tbc surface and to cut the surface roots of the cane. 

24. Tho system of raanm'iug has already been explained. The essential 
idea is not only to apply well rotted manure, but to give it time for a thorough 
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miariug with the soil. The praotioe of green-dressiug with san is uxviversal and 
the place of artificial manure is taken up by castor-cake. People aie not yery 
particular about giving cake, and in 2'aHa soil many people do not put it. 
whenever it is applied, it is given at the rate of 1,600 lbs. per acre and in 
monsoon only with a watering. It is believed to stimulate the groui,h of cane 
and to kill wbite-ants. People believe that the application of cake is a safety 
against water-logging. 

26. The practice of burning trash exists but no green-dressing after the 
canes are planted. 

Stripping of old leaves docs not exist as it is believed to scorch the canes 
and expose them to the attacks of jackals. 

Similarly, canes are not tied and neitlier bamboo nor any other thing is used 
as a precaution against lodging or for straightening. 'A hedge of castor plants 
and thorns is made round the field and the fence is covered with fisherman’s net 
against jackals and other Avild animals. In the centre of Geld, a raised platform 
is made and a figure resembling a man with a bow and arrow is erected upon it 
to frighten the animals. Vansi has a very hard rind and is not touched by 
jackals, so it is planted round the field as a protection for the main orop. Some 
men hire the services of some low class people who keep hounds and thus get 
the jackals destroyed. Beating of drum is also practised, but is of no avail. 

"When the oanes are very young, rabbits desti'oy the shoots and a watchman 
is kept thiougbout night with fire hy his side 

26. Cane is watered 8 to 12 day.s before cutting as watering oanc imme- 
diately before cutting is believed to make gur sticky and increase the cost of 
fuel. 

36. The yield of cane in Naosari is from 45,000 to 60,000 lbs. and of jaggery 
is from 6,600 to 7,000 lbs. 


Amveli Bivision, 

The cultivation of cane in the Amreli Division of the Baroda State comes 
last in importanoe from all the rest. 

2. The average rainfall is only 20 inohes distributed in one monsoon 
period from June to September. The average temperature is GO” minimum and 
lO?'’ maximum and the mean is 89°. The atmosphere Is warm for the greater 
portion of the year tempered with sea breezes. 

3. Tile cultivation of oano is known from ancient times and no recent in- 
troduction has been heard of in any part. 

4. The area under sugar-cane was being gradually'' reduced even before 
the great famine, but the reduction has been heavy since the famine which has 
reduced the capital of cultivators and the water in wells and increased the 
attacks of white-ants. The area in 1906-06 was 160 acres against 934 aores 
before the famine. The oultivation of oane comes only once in 12 years and 
the orop is iiTigated from wells. The cane soil is dark coloured and is fairly 
deep derived from Kathiawar trap rook. 

6. Two varieties of cone are oultivated, one red variety with hard rind 
and the other white variety with soft rind. The white variety is richer in 
juice and yields more gur. However white oane is not much planted as its 
seed is very costly and requires a richer soil and wants more irrigation. Of 
the white variety there are two kinds : — I>ko1:adn/a thick and having short 
internodes, and Vansada, having long and thin internodcs. Of these two, 
JDhoJsadiya is considered higher as it weighs more and produces more gtir than 
Vansada. 

A good white oane weighs from 10 to 20 lbs, each and tbo red one from 5 
to 7 lbs. each. 

6. It is believed that the white variety of cane has been introduced 
some 100 years ago from Mabua port in Bliavnagar territory, but ultimately 
from the Konkan coast. This white variety is spreading but the red variety, 
though poor, will not disappear ns it is believed that a soil upon wbiob the 
white variety has been once grown wall not produce sugar-cane next time until 
after 26 to 60 years, as it is very exhausting. 

7 Sports have been found in canes. Sometimes stripes of yellow'ish or 
white colour have been found in red cane. In white canes though no change 
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of colour is visible llio interuodes bccowe smaller. Sucli sports are believed 
to bo fitreotpi’ 1 ban tbo original canes. _ . ■ _ 

Similarly, ilowera liavo appeared on individual plants of the irbito variety 
but no seeds are formed and consequently no scedings bare resulted. 

8. In the District no Soj'gbiun nor palm nor any oibor plant are used for 
making pur. 

Similarly no spirit bas over been 2 iro<luood from tbe scum or any otlicr 
thing. Tlie vrholo tract is treeless and bonce p.alm or Brassica are few there. 
Beet was once grown by a curious cultivator, seeds .having been supplied by 
the Department. According to his opinion the roots wore large and well 
developed but no .attempt could he made to make sugar out o£ it. 

G ulUvation. 

0. The planting scsson begins after the cold season is over and it lasts 
for one monih in the «bolp of 2ilarch. The bawesting season lasts about ."•ix 
fvora the el Tanwavy to Iho v.hwl'i of h'ehiuavy. At tlva Uav^'cst- 

ing season, labour is dear as cotton picking and wheal cutting are in progress, 
Tbe white ca.no ripens a bit earlier, say a fortnight. If allowed to stand longer 
it would 1)0 hollow’ and tbe pur will bo decreased. 

10. The following rotation is generally practised : — 

Sugar-cane. 

Bajro and Jllnp. 

Cotton and Vdicl. 

Joioar and 3Iup^ 

Bajro and lHug. 

Cotton and TJiUd, 

Jowar and Mug. 

Bajro and Mttg. 

Cotton and IJdid. 

J’oioar and Mitg. 

Bajro and Mug. 

Fallow with til ploughed up in Beptemher. 

Thus sugar-cane comes ag.ain after 12 years, and no irrigated crop is 
taken in tiio interval. But as said before, white sugar-cane is not growm on 
the same soil oxoopt after a very long period, say 25 to 50 ycais. Cano is 
never rotated with paddy. Mug is sown broadcast and then cane is planted. 
This is considered a good practioo, as Mug jilauts are considered a protection 
of the cano against sun. Mug plants are not dug^ up in tho soil but are out 
up and fed to bullocks and tho roots allow’od to rot in the ground. 

On the outsldrts castor and rcgelahlcs of the cucurbitaccro order are grown 
to utilize tho moislurc. Similarly okras, guar, watermelon, &c., are grown 
on l.lie water channels for green vcgotables, but sorghum as a trap crop is 
never grown. There is a praotico of sowing Bajri along with Mug with a belief 
that Bajri plants will act as a iireveiitive against rabbits who w’lll cat them as 
they arc soonest out. 

11. Ratoon is not practised. It is believed to ho unprofitable as the 
resulting crop is much attacked by diseases and tbero is a good deal of foliage 
and not much of cane stem. 

12. Tho land is kept fallow and ploughed throughout tbe year. In all, 
20 to 25 ploiighings arc given. "Wdlh tho arrival of tJio rains, til is sown and 
ploughed up in September. Tho plough as used in tho hot and cold seasons, 
while in tho rainy season only harah is used. 

No manure is used except just heforo planting the cane sots. There are 
cases where people do not kcoj) Iho land fallow’, and after removing tho monsoon 
crop, tho land is ploughed d< to G times and cane is I'lanled though on a small 
scale. The soil can he ploughed at any time and no puddling is necessary. 
Manure is put on tho soil alter the land is W'cll ploughed and ready for planting 
canes. Nearly 30 tons of cattle manure or village manure along with, are 
applied to the* land. Sheep folding is practised wherever practicable. .As people 
are in tho habit of burning cattle dung owing to scarcity of lirew’ood, it is 
largely replaced by village manure which is of a very poor quality. 

ao 
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18. When the land is -well ploughed and made level, beds are formed and 
manure is put and spread on the top of the beds. Then the beds are filled up to 
the brim with water and one man standing in the beds with cane sets, each 
having three eyes, in a hanging cloth behind his back, throws the sets in two 
rows at a time and presses them with his feet alternately. He tries to throw 
sets in rows judging by^the eye hut generally the sets aro not in perfect line 
as is the case in Barod^. The vows are one foot apart. 

14i & 15. Oane takes nearly 11 months to ripen and sometimes crushing and 
planting are carried on simultaneously. Whenever ‘this is the case, tops and 
lower portions are sot apart for planting as they are considered bad for ' making 
jaggery, and the rest of the canes are crushed. As a practice, a portion of 
the crop is kept apart for planting and the rest is crushed. Whenever one month 
elapses between planting and crushing all parts of the oane are used for seed, hut 
as Slid above, tops and lower portions are preferred when both the processes are 
carried on at the’ same time. 

IG. No solutions are used for dipping the sets . against diseases. People 
do not seem to have heard of such practices. 

17. The number of sets per acre is from 20,000 io 25,000, moro sets being 
planted in poorer and loss in hotter class of soils. The sets are pressed soma G 
inches deep as sets pressed less deep aro liable to wither. 

18. Vacancies are never supplied, and canes arc never kept purposely hut 
planted soon. In an emergency, however, 8 to 10 days elapse before ent 
canes are planted. In such cases canes are kept in shade and water is sprinkled 
over them. 

20. The system of making seed beds for calio is unknown as there is no 
uncertainty as regards supply of wator. 

21. Stools are not planted but they are considered good for planting. 

22. Irrigation is tho most important point in cane cultivation. When it 
is feared that the supply of undergroimd water is weak, people do not attempt 
tho cultivation. The usual mode of irrigation is from wells by Sttnd?tia Kos 
and rope Since leather beoamo very dear after tho famine, a kind of iron 
bucket locally manutaotured has been introduced and an iron bucket with a 
leather trunk is considered tho best. In the southern part of the District, 
the Peisian wheel is used. Irrigation is continuous throughout the period of 
growth every 8 to 10 days, except w’hen it is actually raining. The rainfall 
being small, a dny after the rain ceases the crop is irrigated. Tho land is 
naturally dr.iined. Oil engines have in no place replaced the Ko9, as the wells 
gener.ally are small. 

23. 'No digging or hoeing is attempled or is possible as the sets are not 
in perfect line. In all, 4i weedings and stirrings of tho soil nitli a Khurpi aro 
done after mvg plants are cut up in June, and up to September when the cane 
shades the ground and weeding is impossible. 

Jiajri plants whioh are planted as a proteotibn against rabbits are taken 
off in April. 

24. The system of manuring has already been explained. As caftle 
duug i*s burnt as fuel, as is to be expeoted in a treeless country, village manure 
generally of a very interior hind is u'-od. Unliho the system in other places, 
manure is spread on the ground after the thorough oultivation is finished. The 
place of artificial manure is taken by castor oako. It is not always that castor 
cake is applied, hut when the crop looks poor and yellow, it is applied as a top 
dressing only once in September at tho rate of 600 lbs. per acre. 

25. No practice exists to burn trash and no green dressing applied after 
planting. The catch crops are taken off in Juno and July. . 

The stripping of old leaves does not exist as they are considered a protec- 
tion against wild animals. The disease called * salo ' — ^insect boring into the 
stem — is believed to increase its attacks by stripping tlie loaves. The practice 
of tying the canes with lower leaves is prevalent instead, as that is believed to 
prevent the canes from falling and lodging and thus from putting adveni itious 
roots. No bamboos are used to support the canes, but several oancs axe tiod up 
together by a string. 

2G. The practice of guarding the canes against jackals and other wild 
animals are : — 

(1) Bamboo trellis is made round the cane crop and the thorns of bor. 
(zuzuha) are put round it. ' ' 



237 


(2) People engage tlie services of Vaghari, MaTiomodans, &o., who heep 

hounds fco kill them. These Vagharia put a pot in which pieces 
of bread and gw' are put in the run of jackals and when they 
come they are destroyed. This latter practice is not very 
general. ... < 

(3) Beating of tin boxes is practised, but to no purpose. 

In spite of those expedients the damage done is very great. 

Paragraph Noe. ST to 3B are common to all the diatricta, 

27. The cultivation of cane is not only expensive but is considered to be 
most risky due to various diseases 
29. Diseases affecting sets — 

Wbiie ants destroy them and jackals eat them up. 

29. Diseases affecting the whole plant — 

Eaedo — the growth is arrested and the cane turned into a tuft of 
leaves. This is rare and occurs in poorly manured fields of low 
class cultivators. 

Koylo — This is a fungus disease, as a result] of which the top turns 
into a black powdery mass. 

Matdo — Bed rust. 

Borer- ' 

SO. Diseases affecting the underground parts — 

A largo wliite little grub over an inch in length and with an orange 
red colour. 

'White ants 

Boot parasite — called agio. 

81. Diseases affecting the stem — 

Mealy bugs. 

82. Diseases affecting the leaves— 

Woavils, flea beetles, some caterpillars and scale insects {maahi), the 
last being the most important. 

33. Harveeting. — ^When the rind gets yellowish and the top leaves con- 
centrated and tufted the oane is considered to bo ripo for cutting. 

3d). Out and striped canes are not allowed to remain uncrushed for more 
than a few horirs, and people know that the juice becomes acrid if out cane is 
kept uncrushed for a longer period. 

36. Tho cano is out very low. a little below the ground, with a hand 
Ichurpif the roots, leaves and tops being removed at the same time. 

86. Tho yield of cane is from 40,000 to 60,000 lbs, and of jaggery is from 
6,000 to 7,000 lbs. 


Mamtfaeture. 

37. Mills. — In Baroda two roller wooden mills are usod. The rollers are 
over a foot in diameter and have corresponding sorows in the top part for 
motion. In Naosari wooden rollorsarc being gradually replaced by three 
roller iron mills of Poona type, the rollers boing placed side by side. Tho cane 
is fed between rollers 1 and 2 from one side and fed for repressing between 
2 and 3 from the other side. In Amreli two roller wooden mills are used but 
the rollers are thinner and larger' than the Baroda rollers and there is a greater > 
space between the rollers necessitating repressing a greater number of times. 

3 a» 
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The percentage of juioo to cane varies so much between oano and cane 
and also among the roller mills of the same typo that no general average can 
1)0 given. 

The .iuioe is collected in a largo round earthern pot wider at the top than 
the bottom. This pot is sunk in the ground near the mill iu Baroda and 
Amreli and beyond the bullock run in Naosari. Tlio juice parses tiirough a 
bamboo eievo into this pot. The pot is big enough to hold juice for one charge 
of the boiling pan which averages. 60 to 60 gallons. 

The juice is. not kept standing for any length of time, hut removed to the 
boiling pan by chaitia. The removal of juice give? lime for changing bullocks 
and rest to the w'orkcra at the mill and alter a little more re.'st the crushing 
begins again. Crushing cane for one fohavgo takes a little less lime than 
boiling and the work is continuous. The juice is poured into the iron pan 
through a basket which servos the purpose ol stinining. 

The boiling pans are shallow, evaporating pans about 7 inches deep in 
Baroda and Amroli and a little deeper in Naosaii. 

lilcgass is used everywhere for fuel hut it is not quite enough and it has 
to he supplemented by tamarind twigs and iitr stalks in Baroda and by thick 
Jbtear stalks in Amroli and Naosari. 

The juice is not allowed to boil till the scum comes up. The f-cuin is thrn 
removed and tho fire increased. Daring boiling also any little scum that may 
come up is removed. In illnroda tho scum is thrown into tho oven. In 
Naosariitwas formerly used in making spiiit for tho lahouvcrs hut is now 
tiirown away as siiirit making is now illegal, while in AniToli it forms part of 
bullocks’ feed. 3?ine ivhito ash is used for cleaning the juice in Itaroda and 
ash and Soda-hicarhonato arc used in Naosari and Amroli. Liming is not 
done in any paii. 

The correct point for strickiiig a pan is determined by taking a little of 
the mass between fingers and drawing out the threads. Cooling iron pans 
arc used in all place.?. Tho boiling raa^s is removed (o these pans and worked 
for a time with flat w’oodon ladles till it is Biifnciondy cool and consolidated. 
In Baroda round pits nro mado in the ground each large enough to hold tho 
full charge of a pan. The pit is lined by a piece of cloMi and the mass thrown 
in aud covered over. The j.aggcry settles hai’d in a day and is removed. The 
weight varies with tho quality of tho cane and juiec from HO to lOO Ibo. 

In Amroli the boiling is a little harder than in B.'ii'odo .md Ihc mass is 
removed from the cooling pan ou to n Jeeped floor and divided into small 
masses of about G to 10 Ihs. each, aud worked into shape by li.^nd. In Naosari, 
ihc i)au is stiuck a little softer and after working in tho cooling jinu the 3nggory 
is pouied into earthen pots which are covered over and sealed. 

These aio the forms in which tho jaggery is put on tho inni'kcl. In Baroda 
and Amreli, it is sold by weight of jaggery Tvhilc in Naosan by weight of the 
full pot, and a fixed deduction is made on account of tho pot. On account of 
this system, pots are being manufactured nith a very ho-ivy bottom. 

Noproco-ssof preservation is oiilicr used or neces.?!iry .as the jaggery in 
those forms can be kept without doterioralion. 

The prices realised by the cultivator vary from jRs. V to 10 per pucca 
maund in Baiodn, lls. G to 9 in Amreli, and Bs. 4- to 6 with pots in Naosari, 
one-slxtli being deducted for tho pot w’liilc it mav actually weigh into a 
third 

Tho markets being usually fully slocked according to requiremonts, there 
are no heavy fluctuations in bazar prices. 

Ill Bavoda, local jaggery is Iho heaviest priced lot; it i? not enough to meet 
the demand and jaggery is imported fiom Naosari, Poona, Sangali and Cawn- 
pore. 

In Amreli also the local demand is higher than the supply and jaggery is 
imported from Naosari and Camipore. 

Naosari exports jaggery to Gujarat^and Kathiawar and even to Bombay in 
addition to supplying local demand. 

Tho pots for export nio]J weighed by professional weighers and the weight 
scratched on the pots by nails. This weight is accepted wherovor tlic jaggeiy* 
goes and whole pots change hands. 
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3S. Tho following is the 'profit and loss account on sugar-cano cultiva- 
tion : — 


Expenditure per JBinglia. 

SO plovigliinq^j SI pair of ballocics and one ploughman^ one lapco 
per day ......... 

10 Karnbing ........ 

Manure-caiiingo and sprc.ading 15 tons . . , 

Hidging, Rinidng n-atcr cliannele, bcdsj &c., ono lutllock and 
six men nt 4 annas each ...... 

Castor enke, IjSOOlbs. ....... 

Yalao of acts ........ 

Cariying sots and planting them, 4 bullocks por 0 annas and 
6 nion per d> annn‘< esicli . . ... 

Hand weeding 6 times, 10 labonreis c.ich time at annas 
each ... ...... 

Digsing 4 times, d men cacli lime ot 4 annas eicb 
Putting castor oako plant by plant % times, 2 men at 4 annas 

Gticli »«•««• Bfe* 

M.aking new furrows and ridgc.s once, 3 men nt 4 nnn.as each 
Tying canes onco ........ 

Por cinsbing and cutting cancs. 1 3 men at 4 annas o.icb and G 
pairs of bullocks nt 8 nniins a p.sir for 15 d.sys 
Hire of cano-cmsliing mill and pans . . . , 

D* iiul. . t . . . . ■ . . 

Irrigation from wells foi 0 to 7 niontbs when tlicio is no i.sin, 
four waterings cacb month, five mon and four bullocks 


Ps. As. P. 

SO 0 0 
10 0 0 
22 8 0 

2 0 0 
15 0 0 
SO 0 0 

8 0 0 

9 6 0 
4 0 0 

LOO 
0 12 0 
2 0 0 

03 12 0 
7 8 0 
10 0 0 

70 0 0 


Totae . 300 14 0 


So there is exiiondilurc of nearly Es. 300 per binglia and Rs. B2B por acre. 
We get fiom IflO to ItBmaundsof gur (mai\ind=40 lbs.) per aero and ono 
maimd fotobos Rs. 4 lo 6, oonsoqnontly tuo inoomo from ono acre is from Rs. 
GOO to 900. 

30. No cai'oful analysis has boon made of llie cancs and juice but Ibo 
variation in tlio quality of the juice can bo gauged to some extent by tbo pan 
results in Raroda, whero tbo same volurao of juice, via., 65 gallons trom the 
same variety of cano gives in difEorent fields ;ind ovon in different parts of tbo 
same field, gur varying from GO to 100 lbs. 

40. Sugar-mahing . — No -iiativo process of manufacturing is in vogue in 
any part of the State. Tho central factory system was introduced in Gundevi in 
tbo Naosari District by the State, whore cane was brought from tho cultivators 
and sugar made direct. Thi.s however did not pay and refining of palm jag- 
gery had been added. The factory has recently been sold and it is being 
ro-arranged for working sugar-cano in the season and refining palm jaggery 
throughout tbo year. Tho foiluro of coarse jaggery to compete with palm 
jaggery for refining purposes is probably duo more to its first oost than a smaller 
pojoentago of crysfalliz.ablo .sugar. Palm jaggery can bo brought from all 
the way from Malbar and carried in the factory at R&. 100 per ton against 
Rs. 120 to ISO per ton, tlie price of local jaggery. 

Imported sugar . — Three kinds of sugar are imported, beet, Mauritius and 
Java ounc, and Dcngal dabhota Tho first which is cheapest is used 

for all general pu I posp-s, the second for sweets in which milk forms a part, and 
the last which is the dearest is used for su'cet halls nt laigo caste dinneis. All 
crystal sugar is locally called Itorus (Mauritius ) and although it is believed to 
be not so sweet as dabbola or jaggory it is slowly gaining ground on account 
of its cheapness, 


Improvements. 

Direction of improvements. 

Manuring . — Some chcapor manuring that would give an equal effect and 
release the local manure for other crojis. 

Irrigation . — This forms the largest part of the improvement in sugar-oanc 
cultivation. 



jScflrf.— -In the Baroda District seed, difficulty is gi'ont and some system of 
jireserving cut seed for two xoonlliB without deterioration will not only save 
the cost of seed but also check a great lot of diseases which come with the 
sets. 

EAOJIBHAI B. PATEL. M.R.A.O., 

Director of Agriculture, 
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APPENDIX L 


PAPERS ON VETERINARY MATTERS. 

SUMMA-BiT OP OriMIONS UPOPIVEB PAOU: VABIOTTS OFPICERS. 

Cnrtailmenl of grazing grounds. 

Lieutenant-Oolonel Eaymond says : — 

'I bare consulted the District Oi&cers of Bengal and their reports go 
to shoTT that the curtailment of grazing lands has taken place, more or less, 
in almost all the districts of this Propinco. Glliis is attributed chioily to the 
extension of cultivation due to tho gradual increase of population and partly 
to other minor causes — such as construction of railways and dwelling-houses, 
enoroaohmont of lands by mill-owners and hrick-manufaeturors, olo. Some 
District OfQcers report that the curtailment of grazing lands has caused 
deterioration of the cattle, while others report that, although a certain amount 
of grazing lands has been utilised for other purposes, there is still sufficient 
waste land for grazing purposes. In some districts sufficient pasture lands 
have been set apart during the settlement operations and protected by law 
against encroaobment, while in others they aie not diminishing owing io the 
giadual decrease in population of .recent years, and are not likely to diminish 
much in extent in the immediate future. Little or no land has been absorbed 
by the extension of irrigation work. The Conservator of Eorcsts, Bengal, 
i-cports that there has been practically no change in grazing arrangements in 
the Bengal forests for over 20 years, and there is nothing to show that tho 
forests which ore now closed to grazing were ever largely used for that 
purpose, or that their closure has aiTected one way or another the breeding of 
cattle. Tho Deputy Commissioner of Darjeeling, on the other hand, contra- 
dicts this statement by saying that his district appears to be eminently fitted 
toillustrato in a striking manner tho gradual tendenoy of tho Forest Depart- 
ment to bring, within its reserve, lands which hitherto offorded sufficient 
space for cattle to graze on. 

None of the District Officers have been able to state definitely to‘ wliat 
extent the grazing lands have been curtailed during the last 20 years and 
uhat encroachment is likely to take place in future. It is, however, apparent 
that tliorc is a general tendenoy .towards tho encroachment of grazing lands 
and it is probable that it will oontinuo iflstops arc not taken to oheck it. 

The measures suggested by tho District Officers for tho preservation 
or extension of grazing lands are — 

(i) Tho reservation of existing grazing lands by legislation. 

(ii) Owners to bo prohibited irom leasing out their grazing lands to tho 

tenants for crops. 

(iii) The zamindars and laud-holders to see that a fair share of their land 

is always preserved for grazing purposes. 

(iv) The existing gr.nzing lands should he demarcated and the Local 

Officers should be dlicctedto report further enoroaohmeut, which 
must ho disallowed. Also a register of existing grazing lands 
might he maintain<ld in the district and sub-divisional offices. 

(v) The preservation of lands for pasturage may be effected through the 

agency of the now Ohaukidari Union System by reserving lands 
for a convenient group of villages, if Government gives the 
power to do so by .some legal enactment. 

(vi) Reafforestation by the Forest Department. 

My own opinion is (Lieutenant Oolonol Raymond’s): — 

That enoro«iohment in Bong.!! of grazing land proceeds steadily owing 
mainly to equally .<;te3dy increase of population and to tho demands of 
commerce ; tho absorption of grazing land is inevitable, but may be regulated, 


13eiig.l1. 
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retarded and oontrollod hy oarefully considered legislation. If, lioweYer, the 
population continues to increase, grazing, except on a small scale and on 
fallow land between crops, is doomed,, for iL must give way nltimately to land 
hunger. 

There is yet time to work out remedies and I think they will he found 
in the study by the Agricultural Sorieiips of forage crops and the simplest 
method of storage of forage. I am inclined to suggest that these subjects as 
well as the further consideration of legislation are perhaps ripe for systematic 
study iu Bengal. 

The subject of water-supply in very dry seasons appears to bo an 
important one. 

For the purpose of this enquiry the provinces fall into -three divisions, 
the submontane districts, Bundelkband, and the rest. 

In Bundelkband, cultivation has contracted during the last 20 years, 
while the grazing-grounds of tho breeding-tracts consist either of ravine- 
systems (which tend naturally to extend), or of hill sides and valleys which 
are not sniiahlc for cultivation. 'Ihcro is therefore no question as regards 
this tract. 

The rest of the provinces show no extension of cultivation during the 
last 20 years. There was not tben. and there is not now, any breeding 
industry in them. People who can afford it Iceep cows for milk and the male 
progeny is reared for field-work ; hut the extraordinary diversity of the type 
of cows renders it practically impossible to do anything to help this lorm of 
breeding. In this tract there are, with local exceptions, no regular grazing- 
grounds j the extensive harren plains are used as exercise-grounds, hut by 
December any grass that may have grow'n is usually grazed off, and. for six 
or seven months they afford no feed at all. 

In tho remaining tract (submontane), considerable cm’tailment of the 
grazing-grounds is undoubtedly inprogicss. It is not duo to canals, as none 
exist, while the additions to forest area during the period specified are imma- 
terial. It is tho normal result of tho piogress of the country ; the land is 
almost entirely in private hands and its owners find that cultivation pays 
better than grazing. 

The question of securing sufficient grazing land to save the great breeding 
industry in these tracts has at my instance been referred to a small committee 
for enquiry during the present cold w’eather. Pending their report, it is 
unnecessary to say anything further on this point. 

Mr. Oliver, Officiating Superintendent, Civil Veterinary Department, 
submits a detailed report on this subject as affectiug , each important district. 
From which it will be observed that of 3S districts reported on, it is said .that 
although the cultivated area has increased, no noticeable decrease of grazing 
grounds has taken place in 22 districts, nor are the cattle reported to have 
suffered. 

But iu tho remaining IG districts, the reduction in the area of pasturage 
has told severely on the cattle. 

Mr. Hewlett, Superintendent, Civil Veterinary Department, Bombay, 
states that as regards grazing grounds the conditions of the Presidency vary 
in different parts. In Gnjrat there is no flow irrigation and no lands reserved 
by tho Forest Department other than genuine forest areas — the Godhra 
forests, for instance. Gra74ing grounds are, at present, adequate in the 
Ahmcdahad district — as well as in the districts of Broach and Burnt In the 
Konkan, including Thaua, Kolaha and Ratnagiri, there has been no 
curtailment of grazing grounds, w'liicli is amply sufficient. In the Karnalak, 
Belganm, Bijapur, Dharwar and Kannra districts some diminution has taken 
place in the last 20 yeara by wastelands — formerly used for grazing — having 
been brought under cultivation. In tho Deccan there is hut little grazing. 
The majority of land is under oultivatioii and affords very little grazing of 
any description after the middle of November. In parts of Khaudesh there 
is still ample grazing as also in the vicinity of tho Ghats. In Kasik, the 
grazing area has diminished and is likely to diminish still more in tho future 
owing to keen competition for waste lands for oultiiation purposes. In 
Ahmednagar, Poona, Sholapur andSatara there has been little or no diminu- 
tion of grazing grounds. 
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Is of opinion tliat the ITorest Department is in the best position to arrange 
for the conservation of grazing areas, by preserving their Knrans and forests, 
as far as possible, for grazing purposes, and not with the objoct of attempting 
to gron* forests » hero none have existed and where tlie more valuable varieties 
of timber cannot be grown. Some of the grazing grounds belonging to the 
Forest Department are sold, for grazing purposes, by public auction. 
Mr. Hewlett tliinks tiint, if possible, this system sliould be discontinued as it 
introduces the middleman. Suggests that either the Forest Department colloot 
grazing fees of 3 to tL annas from cattle owners, or, if this is not practioable, to 
give tho villagers of the villages adjoining tho Knrons, &o., proLorenco at the 
auction sales 

Mr. Howlott is of opinion that except a few favourable localities, the 
majority of distriots in the Dombay Frasidency are not specially suited for 
cattle breeding. 

In Sind, larcft areas of land hare been, arc being, and will be brought 
under flow in igation ; but as these arecis were, more or less, waterless deserts, 
their being brought under the plough will not cffcob pasturage for cattle. 
BFEPi'vation by tlic Forest Department has not caused diminution of grazing 
grounds as the Forest areas aro available for grazing on payment of a small 
fee. 


Sind, Bajnaliiatiiii 
And ttnjpntann 


Fodder crops aro the main feeding stuffs of Sind cattle ; therefore inoreased 
irrigation and consequent inoreased yield of fodder crops makes up amply for 
any diminution of grazing areas. 

In Dnluciiistan there are 234‘ square miles of reserved forests, of which 69 
square miles are available for grazing. In somo districts tho diminution of 
grazing grounds is sevorelj felt by the people, especially in the Quetta 
District. 

In Ajmer-Merwara, (Bajputana)‘grazing grounds are slated tobosulEciont 
if Iho rains aro good. Thcro has been no increase of forest reserve for the last 
20 yeavfl, and no enoroaobmont on grazing grounds by cultivation. 

Mr. Hewlett states bo is not sufficiently acquainted with the districts to 
warrant bis oitcring an opinion or making any suggestions. 

Tho Oollcotor of Sukknr (Sind) informs Mr. Hewlett that the want of 
suitable grazing grounds i.s lending to a dctciioiation in tlic stamp of camels 
bred in Sind. Inoreased irrigation lins brought under cultivation much land 
that u as formerly unste and on wbicb any number of camels could graze 
without restriction. 

Captain Walker’submils copies of correspondenco with tho Director of Land Pnisjnb. 
Becord.s and Agrioulluro, and tho Conservator of Forests, and states that the 
curtailment of grazing grounds during the last 20 years has been groat; but has 
been counterbalanced to some slight extent, by the extension of forests. Recom- 
mends for each group of villages, a ccrinin forest reserve, and the grazing 
right.s of thc.so areas to bo held by the Tillages concerned under the usual 
payment of foes. 

From Major Evans’ report as well as from its enclosures, it appears that Barmn. 
tbero is no curtailment of grazing grounds in Burma Necessary grazing 
grounds have been provided and demarcated and the boundaries, from time to 
time, aro Torificd. Persons found encroaching arc prosecuted and ejeotod. 


THE rBOVISlOH OP FOOTER IN TIMES OP PAMINEB. 

Irtoutenanl-Ooloncl Raymond says 

Foddor-famiuc is of rare ocourronco in this province. As far as I can see 
from the Famine Reports of 1878*74, 189G and 1897, tboru was nover any 
"Tcat difficulty about fodder, as thcro was enough to feed the cattle with a 
reduced allowance. Tiio proposals for tho provision of fodder, in timos of 
famine, laid down in Chapter XV of tho Bengal Famine Code, appear to be 
Buffieient (copy below). The storage of forago in years of bumper crops 
would, uo doubt, render grunt help in times of famino. 

2 X 
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BENGAL PAMIITE OOOE. 

Chwteb XV* 

Ci.TTL£ 

261. General. — It may be noted, as a matter o£ geneial experience, that, 
where possible, it is far more oUeotive to bring fodder to cattle than to take 
cattle to fodder, and that to keep cattle in a village helps to keep the inhabit- 
ants of the village together. 

262. Growth of fodder crops. — When, therefore, fodder-famine is 
imminent, libeial advances bhould bo given to the cultivators, with a view to 
the construction of temporary wells for the growth of fodder crops. The 
influence of land-owners and others may also be usefully employed, with the 
object of stimulating iho growth of such crops. 

263. Importation of fodder. — The importation of fodder and other food- 
stuffs, such as cake, shall be left mainly to private enterprise ; but the District 
Otfioor shall— 

(al assist private enterprise by publishing the fact that fodder is wanted 
in any tract ; 

(b) give liberal advances for the purchase of fodder ; and 

(c) report to the Local Government for orders any case in which he 

thinks the State should guarantee the sale of fodder imported. 

254i. Report to Zooal Government. — ^When a fodder-famine is imminent 
in any district, the District Olflcor shall report the matter, through the 
Commissioner, to the Local Government, which may, if it thinks that this 
course is desirable, order that the provisions of the four following sections of 
this chapter shall be applied. 

256. Jjevtf of fees for gracing in State pasturages. — In a fodder-famine the 
preservation of agricultural cattle is a matter of far greater importance than 
any revenue which might be obtained from gracing fees levied on acoount of 
the admission of cattle to State pasturages. If, therefore, such fees are levied 
at all, they should be imposed on administrative grounds, and not as a source 
of income. 

256. General principles. — Areas in which grazing is ordinarily permitted 
should be thrown open to free grazing, and areas which are oidinarily closed to 
grazing should be reserved for the supply of grass for export. It may be 
necessary to supplement the latter by reserving portions of the former areas 
for grass-cutting ; or it may be possible to throw open portions of the latter 
at once, when the supply is in excess of tho demand for e.\'port. J3ut, the needs 
of local cattle being provided for, the supply of grass for export should be the 
first consideiation. Whoa the grass has been out from tho areas thus reserved, 
they also may bo thrown open to free grazing, if necessary. Browsers should 
not be admitted without payment to any areas which contain forest growth of 
any importance and should m no case be admitted to areas ordinarily closed to 
grazing. No grazing should ever bo allowed in areas under plantation or 
regeneration, unless the trees arc old enough to be safe from attack. 

257. Restrictions. — If it is found tliat cattle are resorting to a State 
pasturage in numbers greatly exceeding its grazing capacity, it may become 
absolutely necessary to limit their number This may be done by restrict- 
ing admission to cattle of villages in the immediate vicinity of a forest, such 
villages having the first claims upon its pasture. 

268. Fees to he levied in special cases. — Tlie cattle of professional 
graziers and cattle-breeders may properly be charged for grazing, even when 
agricultural cattle are admitted free. 

259. Cattle Gamps. — When a lodder-famine is severe, a cattle camp 
may, with the previous sauction of the Local Government, he instituted in 
each district under veterinary supervision. Only selected cows and a few - 
Eolcoted bulls shall bo aocommodated in the camps, the chief object of which 
is to preserve valuable breeds. The District Officer may, if be considers 
this desirable, purchase the cattle admitted to tho oamp, and at the end of 
the famine, re-sell them. 

260. Seleclion of pasturages.— The Local Government shall, in 
communication with the Commissioner, the Director of Land Becords and 
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Agriculture, and tlio Conscrrator of Forestsj def ormino Trliat areas of Govom- 
mont forest or waste laud are, in accordance witli the principles enunciated 
in spction 266, available for pasturage in each district which is liable to 
famine, and what number of oattlc can , advaniageoiisly bo admitted to such 
areas lu tbo event of a foddor-faiuine. The list of such areas shall be revised 
annually in the , month of •Tauuary. The orders of Government shall bo 
oom'mimicatod to all officers concerned. 

261. Bcffister of <pasliiragea . — Prom the information received, under the 
previous section, the [District Officer shall prepare and maintain a register 
in Perm ,T showing — 

(c) the pasturages avnilahloj and . 

(6) the number of cattle tliat may be scut to them. 

PoiiM J. 


Begtiter of pasturageo and cattle in the District for 190 . 


1 

4 

3 

1 

Ur'criplion and (^enfral indiealici) 1 
e( liaondarir* at p'kglurnsei I 

aTuiliblu, 

1 

ITitnbn ot cfltUii 

be firnt froui the dietrict 
to tbo pietttiagcs. 

BcMisn 



1 


The Director of Land Records and Agriculturo states : — 

The call made for suggestions on this grave question has had very little iTniied ProTincei. 
result; tbo saggesLious that liavo renohod me aro cither not new oraro obviously 
impracticable. 

A foddor-farainc is much rarer iu those provinocs than an ordinary famine 
and cannot be expected more than once in 30 years. It would obviously be bad 
economy to d<*voto cultivated land to meet tljis emergonoy as tbo loss would be 
greater tlmn the capital value of the stock ^aved ; and apart from this there >3 
no chance of our landholders doing anything of the kind. Somotliing can he 
done in parlioular villagos if it is found practicable to turn the bare ravines 
into rougli gracing, but this would have a very local effect. Our experience 
is that foddor'famincs arc least fciti where the practice of 6tall>fccding is most 
developed ; ond nil iodiaalions point 1o the oonelusion that tbe best measuro to 
hike is tho extension of irrigation, whiohnot only minimises tlie loss of fodder in 
a drought, but enables special fodder crops to bo grown and — mote important 
still— increases tho wealth of the people. 

As regards utilization of forests, there are certain woll*known regions of 
migration, where the cattle are transferred seasonally according to need. Tliese 
should of course not bo int-rfered with, but npait from them all recent ox- 
peiiencc goes to prove thnilhe forest grass t-lionld bo railed to tho cattle — except 
only iu the case (very rare in those provinces) w'horo uaior is available in the 
forest and not availiiblo in rbo fiminc-tiact. The Conservator of Forests is at 
present workiue out for use in emergencies a table showing the price at which 
grass oan bo laid down at ouch impoi tan I railway station in tho tracts liable 
to fodder-famino ; and this slop might possibly bo found usoful olscwlicrc. 

Tho large question of storing grass in the forests for, say, a year ahead is 
one on which I cannot outer for want of data- regarding the cost involved and 
the annual loss iu good years. I hope it may bo luU'Sihlo to get tho Forest 
Department to experiment on this quectiou on an adequato scale, but I fear that 
whore fodder-fammos .arc as rare as they are with us tho proeoss ou a large 
scale would bo very costly. 


a n fi 
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Bom1)BjPiciidencj. 

Sind, Balaaliiitan 
nnd Baipntana. 

Panjab, 

Banna. • 


Btngal 


Speaking generally then, the best safeguard in these provinces is the 
increase of vre^lh of tiie cnltivatoTS, 'which extends the local tesouroes ; to 
supplement these, the fore'>ts must he utilized to the utmost. 

In these provinces, the Oivil Officers wiiose opinions and suggestions wcic 
asked hy the Supeiinlendont, Oivil Veterinary Department, have snbmitted 
varions pioposals for the provision of fodder during famine, tiis. 

(a) Opening of closed fore.sts for free grazing. 

storage of a year’s produce to meet demands in a year of drought. 
“Waste land within reach of Canal Water to be reserved for growing 
grass and be watered free of cost, 

klinirotim area of land bo left uncultivated in each village and be 
planted with such trees, the leaves of which can be used as fodder 
for cattle. 

(c) Sale of grass on Government lands, or on lands in posseasion of 
District Municipal Boards, to cattle owners, 

Cutting and stacking hay at close of rains. 

Railways to carry fodder at rales sufficient to cover cost of haulage. 
Establishment of fodder reserves by Government and big Zemindars, 
Takiivi advances to cattle owners to purchase grass. 

Government to purolmso cattle, transport them to the forests, and 
re-sell at the end of famiiio to the districts from whioh they were 
oxpoited. 

Mr. Hewlett savs ho docs not think he can give any information or can 
arrive at any oonolnsioti which is not oontained in tho Rcpoit of the Eamine 
OommissioQ of 1901. The qiiectionof tho classes of cattle north preserving in 
famine camps and supplying them with fodder, are ; — Gujarat — Krislma Valley 
— IChilari — 6ir~andtlio Malvi breeds — also the Jatforabudi and Surati breeds 
of buffaloes. 

Mr. Hewlett refers us again to the Report of tho Famine Commission 
of 1901. 


(i) 

(c) 

(d) 


if) 

is) 

(A) 

(0 

ii) 


Oaptnm Walker reoomraonds tho establishment of fodder reserves hy the 
Atrrioultural and Forest Departments. Tho scheme to be run on commercial 
principles. Fodder to ho supplied on the spot at a moderate price. 

Mijor Evans states that the trouble in Burma, usually, is excess of 
water— floods, &c. 

Maui cattle die from starvation during tbo rains when tho high floods 
occur, owing to all crazing laud having licon suddenly submerged. Hu thinks 
that the cattle micht well have been saved had tho people been less indolent, 
as tlicre was no lack of such fodder as yoimg ICaing-grnss and Bamboo le-nves, 
wliich, in default of better, could have been stored against such a possible 
contingency. 

Sh'iuld famine occur, forest reserve's would bo thrown open for grazing. 
When fodder is short, cattle appear to cat all soits of bushes. Suggests tho 
planting up of dry areas mth fodder bushos that grow in other aild, hot 
countries. 


THE BEST METHODS OF HTIIIZING THE BEIlVIOEB OP VETEIlIKARy ASSISTANTS, w., 
BY STATIONABY WORK IN DISPENSAllIES, BY ITIAERATINQ WORK IN VILLAGES 

Lieutenant-Colonel Eaymond's opinion; — 

Though itinerating work is the better at present, tho services of both 
itinerant and stationary Veterinary Assistants are essential. The establish- 
ment of dispensaries at tho district and sub-divisional head-quarters is very 
necessary, inasmuch as most of the well-to-do people reside there, and they 
keep valuable animals, which, when sick, require treatment. IVitb regard 
to the treatment of village cattle, tho services of peripatetic Veterinary 
Assistants are important. They tour in tlio ■villages, advising the villagers 
how to look after the health of their animals and trenting and inoculating the 
cattle during outbreaks of epizootic diseases. Itinerating men in largo out- 
breaks require assistance from a reserve kept at head-quarlers for that 
purpose. They also require constant supervision. 

I am in favour of both systems : they have their advantages and will 
develop. 
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On this point Major Maxwell writes as follows:— 

I linTc for some time hoen of opinion that the best way to get the most 
Siitisfaolory work out of^ all Veterinary Assistante would ho to have a dispoD* 
t-ary m every district, with all Veterinary Assistants of that district attached 
to if. Only one man to remain at head-quarters at a time, then the dispensary 
womd never he closed, and a man (or men) would always bo moving about 
ns Sanitary OOlcor in tlieir districts. The men could adriso as to treatment 
and get cases sent in to the dispensary. Under the present system there is a 
great waste of moupy in supplying two or*tIiree sets of instrumonts and large 
quantities of medicines for one district, for, as you know, if there were 20 
Votorinary Assistants in one district they would all want to have exactly the 
same things to work with ; if one man has a paper of pins all the others will 
immediately indent. Of course I am aware that at present there are only a 
few dispensaries in working order, but I would recommend a trial of this 
system where they do exist. I think it cotdd bo so organized that wo might 
find out moro as to the individual value of our men ns they would all have 
a turn at iioth medical and sanitary work, and would not get into such 
grooves as they now do,** 

'Ihe Sireotnr of I/and Records and Agriculture states : — 

I have not heard of this suggestion boforo ; it seems to toe to bo well 
sailed to all districts containing three or more Veterinary Assistants, and I 
commend it ns deserving of full oonsidcration. But for the present, when 
most of our districts have cither ono or two Veterinary Assistants, its defect 
is that it would (by retaining one man at the dispensary) wo.ikpn the very 
small force available for fighting epidemics. In these provinces (outside the 
loealisod breeding-tracts) the employmont of Votorinary Assistants can he 
instilled only by their .success as Sanitary Officers, and so long as not more 
than two men arc available in a district, I consider that to fulfil their chief 
duty tlioy must both be peripatetic, Experience shows that a dispensary 
whioli is liable to be closed at irregular times is of very little use, as porsons 
who come and find it closed giro it a bad name among their neighbours ; and 
1 would avoid starting more dispensaries until it is certain that they can he 
kept open continuously without tronobing on the stall required for handling 
epidemics. 

Mr, Oliver, the Officiating Superintendent, Civil Veterinary Department, 
]ioinb< out ilmt, at present, the subordinate Votorinary staff is much below 
actual requirements ; and that as it stands, it would bp unwise to withdraw 
itinerating Vct<’rinary Assistants and place them in oharge of dispensaries ; 
hut is convinced that as the subordinotu establishment is inoreased, it will 
ho ossontiully necesbary to augment the number of dispensaries in each 
distiict. 

Mr. Hewlett is of opinion that in each district there should be ono sta- 
lionary man in chfirge of the Hcnd-Qimrtcr Veterinary Hospitol. This man’s 
sprviocs could also ho untilizod in visiting a few noiahbouring villages 
within a radius of, .say, 10 miles, and should also bo available for emergent 
outbreaks of contagious disease. 

Onnsiders itinerating Veterinary Assistants very useful, if men of the 
-right stamp arc available and if they are not given too largo an area to tour 
over. Dues not think that such mon can do any real good work if he is 
given a bigger charge than 2 Talukns, 

Mr. llewlett— the ropovling officer— records precisely the same opinion 
as above undpt the bond “ Bomb.'iy Presidenqy.’* 

Captain Walkor sends u copy of a note bo has prepared at the request 
of tlio Director of Agriculluro. in this note Oaptaia Walkor explains at 
some length— the formation of the subordinate establishment— tho present 
position— the disadvantages of th<> present system— &c., &o. Captain VValkor 
is not in favour of itinerating Votorinary Assistants and gives proloronce 
to stationary men. ^ Ample reasons and instances are quoted to warrant his 
arriving at tho opinion expressed, and adds Instead of having one sta- 
tionary Vcicrinar^ A.ssistani nt tho licad-qnartors of the district, and ono 
itinerating man in each 'rolisil, it is proposed to hare a stationary man in 
each Tohsil, and ono itinerating man for the whole district.’* Enll details are 
given as to tlio rospootive duties of the stationary and itinerating Votorinary 
Assistants. 
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In the note aljove alluded to, Captain Walker has emhodietl recommenda- 
tions as to the best method of obtaining reports concerning outbreaks of 
contagious diseases, and the rcgistralioii of the total mortality for Ihc province. 
Porms of monthly returns and J*o.'t Card intimations arc attached. Biiefly 
the method recommended is : — 

{a) At tlio end of every month all Vctoiinary Assistants to send copies 
of thde Dianes to Ihe Tchsildar concerned who will forward 
them to Dofiuty Commi<sionci's. 

(6) At tlio end of every month overy Palwari to send a Eeturn of 
epidemic disca'-c among animals, to the Sudder Eanunpo. — 

(c) The Suddor Kanungo to hand over the Eeturns to ihe itinerating 
Veterinary Assistant who will, after perusal, send them to the 
Superintendent, Civil Veterinary Department, through the 
Veterinary Inspector. 

Maior Evans lays great stress on the necessity of Veterinary work in 
Burma being, in the Gist instance, directed towards the suppression of con- 
tagious diseases among cattle. He states that, in his opinion, Dispens'iry 
(stationary) Veterin.ary Assistants would only treat such cases as might he 
brought to them ; they certainly would not seek for work. He further aeds:— 
“ I personally would have every man I could on district work. I oan 
SCO no real advantage to the hulk of cattle owners in maintaining Dispensary 
Assistants ; in fact, 1 think it would be ncccssaiy for them to seek cases hero 
(Burma) to make a deecut show of oases treated.*' 

Note on Vetemnaev hlATi'Ens, bt the Dibeoioe op Lane Becomes ane 
A oniCEL'i’EaE, TJnitee Peovinces. 


(a) CuATAmuiaiT or Gkaziko GaonsDs. 

Eor tho'purposo of this enquiry the provinces fall into three divisions, the 
submontane districts, Bundolkhand and the rest. 

In Bundelkliand oultivafiou has contracted during the last 20 years, while 
the graring grounds of the breeding tracts consist either of ravine-systems 
(which tend naturally to extend) or of hillsides and valleys which are not suit- 
able for cultivation. There is therefore no question as regards this tract, 

Tho rest of the provinces show no e.vtension of cultivation during the last 
20 years. There was not then, and there is not now, any breeding industry in 
them. People who can afford it keep cows for milk, and the male piogeny is 
reared for held work; but the extraordinary diversify of the typo of cows 
renders it practically imposriblc to do anything to help this form of breeding. 
In this tract there are, with local exceptions, no icgular grazing grounds ; the 
extensive barien plains are used as exercise grounds, but by December any 
grass tliat may have giown is usually grazed oil, and for six or seven months, 
they afford no feed at all. 

In tho remaining tract (submontano), considerable curlailment of tho 
grazing grounds is undoubtedly in progress. It is not due to canals, as none 
exist, while the additions to forest area during tho period speeilied are im-’ 
material. It is tho normal result of tho progress of the country ; tho land is 
almost entirely in private bands, and its owners find that ouilivation pajs 
better than grazing. The question of seeuiing sufficient grazing land to save 
the great breeding industry in the^e tracts has at my instance been refened 
to a small com mi t tee for enquiry during the pre.'ent cold weather. Pending 
their report, it is unnecessary to say anything further on this point. 

(6) E«ri.OYiissT or VcTmiNAiiv Assistants. 

On this point Major Maxwell writes as follow.s : — 

^ “ I have for some time been of opinion that the best way to get the most 
bntirfaotory workout of all Veterinary Assislants w’ould bo to bare a dispensary 
in every district, w’ith all Veterinary Assistants of that district attached to it. 
Only one man to Tcmain atbead-quaiters at a time, tlientlie dispensary would 
never be closed, and a man (or men) would always be moving about as'sanitnry 
officers in their districts. Tho men could advise as to treatment and get cases 
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eonl in to the dispensary. Under the present system, there is a great waste of 
money in supplying two ox three sets of instruments and large guan titles of 
medicines for one district, for, as you know, if there were 20 Vctcrioary Assistants 
in one district they would all want to hare exactly the same things to w'ork 
■with ; if one man has a paper oE pins all the others will immediately indent. 
Of course I am aware that at present there are only a few dispensaries in 
working order, hut I ■u’ould recommend a trial of this system where they do 
exist. I think it could be so organized that wo might find out more as to the 
individual value of our men as they would all have a turn at both medical and 
sanitary work, and would not gat into such grooves as they now do.” 

I have not heard of this suggestion before ; it seems to me to he well suited 
to all districts containing three or more Veterinary Assistants, and I commend 
it as deserving of full consideration. But for the present, where most of our 
districts have cither one or two Veterinary Assistants, its defect is that it would 
(by retaining one man at the dispensary) weaken the very small force available 
for fighting epidemics. In these provinces (outsido tho localized breediDg--tractB) 
the employment ot Veterinary Assistants can he justified only by their success 
as sanitary officers, and so long as not more than two men are available in a 
district I consider that to fulfil their chief duty they must both be peripatetic. 
Experience shows that a dispensary which is liable to be closed at irregular 
times is of very little use, as persons who come and find it closed give it a bad 
name among their neighbours ; and I would avoid starting more dispensaries 
until it is certain that they can be kept open continuously without ■aenohing 
on tho staff required for handling epidemics. 

(e) PaonsioK OP Foddiis in Fauivs. 

Tho call made for suggestions on the grave question has had very little 
result : the suggestions that have reached me arc either not new or are obviously 
impracticable. A fodder-famine is much rarer in these provinces than an 
ordinary famine and cannot he expected more than onoo in 30 years. It would 
obviously be bad eoonomy to devote cultivated land to meet this emergency 
as the loss would be greater than the capital value of the stock saved ; and 
apart from this there is no chance of our landholders doing anything 
of the kind. Something can be done in particular villages, if it is found 
practicable to turn tho bare ravines into rough graring, hut this would have 
a very local effect. Our experience is that fodder-famines ore least felt where 
the practice of stall-feeding is most developed ; and all indications point to tho 
conclusion that the best measure to take is the extension of irrigation, which 
not only minimises tho loss of fodder in a drought, but enables special fodder 
crops to be grown and — more important still — increases the wealth of the 
people. 

As regards utilization of forests, there are certain well-known regions of 
migration, where the cattle are transferred seasonally according to need. 
These should of course not be interfered with, hut apart from them all recent 
experionoe goes to prove that the forest grass should be railed to the cattle — 
except only in the*oase (very rare in these provinces) where water is available 
in the forest and not available in the famine-tiaot. The Conservator of I’orests 
is at present working out for use in omergonoios a table showing tlie price at 
which grass can be laid down at each important railway station in tho tracts 
liable to fodder-famine, and this step might possibly he found useful else- 
where. 

The large question- of storing grass in the forest for, say, a year ahead is 
one on which I cannot enter for want of data regarding the cost involved and 
the annual loss in good years. I hope it may he possible to get the Bores 
Department to expei’iment on this question on an adequate scale, but I fear 
that where fodder-lamiues are as rare as they are with us the process on a 
large scale would be very costly. 

Speaking generally then, the best safeguard in these provinces is the 
increase of wealth of the cultivators, which extends the local resources ; to 
supplement these, the forests must be utilized to the utmost. 
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APPENDIX J 

- ^ ‘ t 

Note on AghiouittjeaIi Engineers rt Sib Edwabd Bnob:, K.O.S.I., 

LL.D. 

Attached to my Rejiort on the utilization of silt is a note hy Professor 
Giglioli, Princijial of the Agricultural School at the Milan University, in 
Trbich it is explained that Germany was the first to train a corps of 
Agricultural Engineers, that Erance followed the example and that the 
agricultural leaders in Italy are anxious to do the same. The position in these 
eonhtries was, as it is still in Italy, much the same as that which existed 
in India when I came to the ISorth-West Provinces. All engiuoers in the 
districts as well as in special departments were under professional direction 
and^ control. A step in advance has since been made in placing district 
"engineers under the control of local authorities, their duties being mainly 
concerned with communications, roads, bridges, &o. They have few 
functions which can ho classed as agricultural. 

The fact remains, however, th.at wo have in India what they had not 
or have not in Iho European countries, an existing machinery. Wo have 
not, that is to say, to create a corps of agricultural engincciB. Wo have 
only to train an existing corps of engineers (or perhaps I should say the 
recruits of the future for that corps' ',1 agricultural engineering. 

It will he askod what wo’*’ * oe tlie duties of an agricmlural engineer 
as distinct from thoso of an oi-dinnry professional engineer. The answer 
does not scorn to bo dlfBcult. One main' dnt.y would ho in each district the 
promotion of irrigation other than canal irrigation, and the execution of 
works connected therewith. They would have tho direction of boring 
ojieralions } of well construction ; of lifts and oilier irrigating machinory ; 
of thocon.struofion of dams and bunds and so on. Anotber would bo the 
control of suvfaco drainage, with tho objects detailed in my report, vfz., tho 
utihzation of silt and tho jirovcntion of erosion. A third duty would ho 
the introduction and gcneial supervision of now agrionltnral machinery. 
This would probably involve eventually the maintenance and supervision 
of district workshops. They could also study tho needs of the ngiioultural 

population lor wood, timber, iron and other material for the construction 

of agricultuml implements, of houses, &c., — a question which does not appear 
to come, at present, witliin the scope of any other department. This duty 
would include the formation of plantations in co-operation M’ith land-owners. 
An important duly would also he the maintenance and supervision of the 
working plan for famine relief which it may ho hoped will become more and 
more agricultural in character and inoludo such operations ns the ‘ dootormg ’ 
of ravines ; the tronching of fields ; the construction of dams and bunds and 

of temporary wolls. This principle is indeed iollowed in the United 

Provinces ivhere a working plan for temporary wells is under preparation. 

It may ho conceived tlint, as time goes on, a working plan would be 
prepared for each distiiot not merely in connection with famine relief, but 
also for the improvement of ogrioultural conditions in every direction in 
which engineering assistance is required. Such working plans would require 
the initial direction of professional ongincei’b in co-operatioii with the agri- 
cultural department of tho province. Executivo operations of importiint 
character would of course also demand tho general supervision and direction 
of professional engineers. 

At present, in tho north of India, the only class of engineers who are 
brought into direct contact with agricultural interests are those employed 
on canals. Tho ability with which o\ir irrigation works have been con- 
structed, developed, and maintained, has not been surpassed in any country 
in the world. But it is a question whether the absence of association of tho 
profo.ssional engineer with those authorities who are more directly concerned 
with agricultuial interests has not been the cause of occasional incompleteness 
in results. 

Si 
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T]>c immediate questio)i, i.e.) if it is dcsixed to manufacture agri- 
culfi.ral engineers, is Iiow ll‘ey are to te tiained. In Italy tLe piiggcstion is 
onginccring training first, agricultural education second. It is pcEsiblo tfiat 
in India tlie best course migbt bo agriculture— enginceiing— agriculture. .Boys 
could be selected from tho agiicultui-nl scbool to bo sent to t^bc ongiuooiing 
oollegc and return to study higher class agricuKuro and tbo practical applica* 
tion of engineering metbods afterwards. 1 will not, however, offer further 
suggestions. It is essentially a question for discussion by tbo Board. 

I may only add that if selections are to bo made from our corps of 
agrioultural recruits tho prospects offered them in the engineerings line should 
not bo inferior to those open to them in tho establishments of loronue 
administration. 

E. 0. BUCK. 
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